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sd RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ] 


High Quality 
DROP FORGINGS 


Differential gear assembly in Heavy Duty Driving Axle 


for the automobile 
and transport industries 


Photograph by permission of Scammell Lorries, Led 
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Hydraulic tailstock withdrawal. 


controls obviate incorrect operation. 


sides of collars or faces. 


THIN ARROWS Possibility of adjustment. 


Aand movement. 

Fine adjustment by hand, 
Hydraulic quick adjustment. 
Hydraulic plunge-cut motion. 

Aut tic fine ad 

Hand movement, one speed. 

Hand movement, two speeds. 
Hydraulic movement with reversal. 


PNP YE 


CYLINDRICAL GRINDING MACHINES 


six machines developed from one 
basic type and unit-built 


The R300 series of standard machines, utilising various unit 
mechanisms in combination, meet a wide variety of production 
grinding applications in the most economical manner. In 
addition to these standard types, machines can be supplied with 
different combinations of mechanisms to meet special conditions. 


RG300 PLAIN GRINDER. Basic machine with hand feed to wheel-head and 
work-table. Suitable for small batch work of simple character. 


RE300 PLUNGE GRINDING MACHINE. Employs wide or multiple wheels. 
Hydraulic movement to grinding head with fast approach, fine feed, and 
fast return. Dual control axial adjustment for grinding to shoulders. 


RM300 CRANKSHAFT LINE BEARING GRINDING MACHINE. Hydraulic 
table movement for quick indexing from bearing to bearing. Interlocked 


RP300 GENERAL PURPOSE GRINDING MACHINE. Hydraulic grinding 
head movement and automatic hydraulic table traverse with automatic 
reversal. Tailstock hydraulically operated. 


RS300 GENERAL PURPOSE MACHINE WITH SWIVELLING GRINDING 
HEAD. Fitted with a swivelling grinding head with axial adjustment. 
Suitable for plunge grinding shors length tapers and tangent grinding the 


RU300 UNIVERSAL GRINDING MACHINE. In addition to the features 
of the basic type this model has automatic longitudinal movement of the 
table, swivelling wheel-head and work-head and Internal grinding attachment. 


KEY TO DIAGRAMS 
BLACK ARROWS Automatic hydraulic movement. 


WICK MAN of COVENTR 


WICKMAN LIMITED, FACTORED MACHINE TOOL DIVISION 
FLETCHAMSTEAD HIGHWAY, 


. Can be swivelied. 
. Can be swivelied, 


Type RU300 
Universal 
Grinding | 
Machine 


(0) 


j 


(W) 09 


OPEN ARROWS Hand adjustment. 


Hydraulic fast motion. 
Axial movement. 

Return motion by hand. 
Hydraulic return motion. 
Can be swivelled. 


Coventry 40351 


COVENTRY Telephone: 
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ANOTHER SUCCESS FOR THE BRITISH PETROLEUM COMPANY! 


New Super 


The petrol with 
more energy per gallon 


18 ONLY a few months since The British Petroleum 
Company introduced BP Special Energol ‘ Visco- 
static’ motor oil — the biggest advance ever made in car 
lubrication. Now, from this same company, comes a 
remarkable development in motor spirit, the new BP Super. 
This new petrol is the result of a revolutionary new 
process. Petroleum experts have described this as ‘ the 
greatest technical advance since the introduction of 
catalytic cracking some 1§ years previously.’ In this 
process, the spirit is passed through a “catalyst 
impregnated with pure platinum. The effect is to 
re-form the petroleum molecules so that the petrol burns 
more smoothly, gives greater freedom from engine-knock 
—and has more energy per gallon. 


to further progress in engine 


What this means to you : 
design. ut whatever the 


New BP Super gives an 


immediate ‘ fillip ’ to your car’s 

performance. And that’s not 

all, Just see what you’re going 

to get when you run on this 

platinum-processed motor 

spirit :— 

More energy per gallon 

Smoother, swifter acceleration 

Greater freedom from engine- 
knock 

More miles per gallon 

Less engine deposits 

Longer engine life 


New BP Super suits a// cars— 
whether the engine is new or 
old, o.h.v. or side-valve, high 
or low-compression. Indeed, 
because it will suit higher- 
than-ever compression ratios, 
new BP Super opens the way 


make and year of your present 
car, you will find this platinum- 
rocessed spirit gives it a new 
ease of life. You'll get better 
performance right from the 
start—and a saving in fuel 
consumption. 


You feel the 
benefit immediately 
You can prove it for yourself, 

in your own car. Fill your tank 
with new BP Super and you 
will enjoy better performance 
straight-away. What is more, 
you will enjoy it without paying 
a penny extra. Another great 
thing about new BP Super is 
that it costs no more than 
ordinary premium-grade 
petrols produced by less 
advanced refining methods. 
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* A catalyst is an agent which assists in producing a chemical 
change in other substances without being changed itself. In 
‘platforming’, as the platinum-process is called in the oil industry, 
the spirit is passed through a catalyst impregnated with pure 
platinum. This is in the shape of pellets — each no bigger than a 
small pill! The effect is to re-form the petroleum molecules so 
that new BP Super gives greater freedom from engine-knock 
and more energy per gallon. 


Have you seen the new 
Shell and BP Road 
Maps? Produced by 
George Philips & Son 
exclusively for Shell and 

P Service, these maps 
show at a glance the type 
of country on any selected 
route, The whole of the 
British Isles is covered in 
6 sections, scale 6 miles 
to the inch. Ask for them 
at any Shell and BP 
garage. Price one shilling 


Give your car 
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MORE ENERGY PER GALLON! 
: THE @P SHIELD IS THE TRADE-MARK OF THE BRITISH PETROLEUM COMPANY LIMITED : rite BPO8 


BUSES 


TRUCKS 
DUMPERS 


FIRE ENGINES 


EARTH MOVERS 


MOBILE CRANES 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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hood up- 
hood down... 


... this handsome Lagonda drop-head coupé is 
definitely built for all-weather motoring. Up or David Brown Lagonda Drop-head coupé 
down, the hood is one of the outstanding features 
of this car— because it isin Everflex leathercloth, “Everflex” Leathercloth produced by 
made with Geon PVC, Through summer sun and ee ee 


winter rain .. this tough yet elegant material will 


neither crack nor flake... and will remain com- 4) 
pletely waterproof, even after years of use, Only Lt 


an occasional wipe with a damp cloth is needed 
to keep it always in immaculate showroom IP \V G 
condition. 


Geon PVC materials are polyvinyl chloride plastics, 


Please write for descriptive Booklet No. 116 free on request. 


BRITISH GEON LIMITED 


Sales & Technical Service 


DEVONSHIRE HOUSE PICCADILLY LONDON WI 


‘Geon’ is a Regd. Trade Mark " 
i Telephone: Mayfair 8867 
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For diesel fuel 


Purolator ‘Micronic’ filters are being used to 

a rapidly increasing extent for filtering diesel 
engine fuel. 

‘With its unique, specially-impregnated paper 
filter element, the Purolator ‘Micronic’ filter has 


three great advantages: 


1. The filter element is not damaged by diesel fuel. 
2. It is completely water-resistant. 


3. It has a very long life. 


There is a Purolator filter for every purpose, lubricating 


oil, fuel oil, petrol—even for water. 


The illustration shows the Rolls-Royce 6-cylinder model 
C6.SFL. Series 109 supercharged engine, rated at 250 b.h.p. 
at 2100 r.p.m., fitted with Purolator fuel-oil filters. 


MICRONIC FILTER 


Registered Trade Marks: ‘Purolator’, ‘Micronic’ 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA, ENGLAND 
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Friction Clutches 


For every type of installation 


WITH TORQUE CAPACITIES 
FROM 38 TO 1600 LB./FT. 


pe CLUTC 
\4" dia. 
350 050 
\ate clute 


WH & 
LUTC E yousing 
clutch w os 
” Nos. 0, 
sak. 


SEND FOR CATALOGUES BORG & BECK COMPANY LTD., 
NOS. 321 & 387 Leamington Spa, England. Teele Marks & 


| ‘A TYPE RANGE oF 
s{NGLE DRY PLATE CLUTCHES 
BORG g BE Ck 
| \6" dia- Single plate 5\0 \b.| ft. Twin plate \000 \b./ft- 
dia- Single plate g00 ft. Twin plate \600 \b./ft- | 
ORD 
3 CENTRE T q Pa: \\ 
930 ft: ED | 
ORD 
AA ER TAKE-OFF 7 


Electric melting capacity Is 
made available to the producer 
of investment castings by the 
Model IC Detroit furnace, 
Advantages such as negligible 
metal loss... exceptional metal 
purity .. . temperature control 
up to 1750°C . . . absence of 
smoke and fumes and small 
overall dimensions can thus be 
applied to this steadily growing 


process. 


This Model IC Birlec Detroit unit has a molten metal capacity of 
10 Ib. and its furnace shell has been specially designed to take 
an investment casting mould. With a rating of only 17 kW, 


economical operation matches inexpensive first cost. 


May we send further details? We should also be pleased to tell you about our other electric melting 

furnaces: direct arc Birlec Lectromelts up to 150 tons; high frequency and mains frequency induction 
units, and Birlec Tama low frequency induction furnaces, to be found in increasing numbers 

in aluminium and zinc casting shops. 


{ 


BIRLEC LIMITED 


Member of the A.£.1. Group of Companies 
ERDINGTON BIRMINGHAM 24 


also LONDON + SHEFFIELD + GLASGOW + NEWCASTLE-ON-TYNE 


5M 62444/55 
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NOW/ SPACE IS NO PROBLEM 
é IN SPEED REDUCTION 


THE NEW METHOD. 


A Torque-Arm shaft mounted speed reducer was installed on 
top of the mixer driven through a Taper-Lock V-Drive by a 
wall mounted motor. Advantages: clean safer drive, economy 
in space, simplified maintenance, more useful power transmitted. 


THE OLD METHOD. 


i 

A nationally famous firm of manufacturing chemists had the 
problem of driving chemical mixers at 60 r.p.m. A base mounted 
gear box was impractical and a cumbersome and expensive 

| double reduction overhead drive had to be used. 


TORQUE-ARM GAN HELP YOU — 
Space limitations no longer prevent you installing a speed re- 
ducer, The Fenner Torque-Arm Reducer mounts direct on the 
driven shaft and can be driven through any V-Belt Drive. It 
delivers up to 97% of power to output shaft. No motor base or 
slide rails are required, no flexible couplings needed. It is 
suitable for the majority of slow speed drives. 


TECHNICAL LITERATURE IS AVAILABLE. 
Literature giving all the facts about Fenner Torque-Arm Speed 
Reducers is available . . . send for your copy TODAY. Fenner 
Technical Advisory Service will be glad to consider your Speed 
Reduction problems and advise on the suitable application of 
Torque-Arm Speed Reducers. 


J. H. FENNER & CO. LTD. * HULL * ENGLAND 


FENNER 


OF HULL 


FIRST WITH TORQUE-ARM SHAFT ‘ee MOUNTED SPEED REDUCERS IN THE U.K. 
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erdriven Worm Reduction 
ool textile machine 
r Milnrow works. 


One of our Und 


Units fitted to a 
which we build at ou 


Taking our 
own 


We’re as pleased as a Manchester man at 

a Test Match that hasn’t been rained off. 

We're taking our own medicine—using 

our own Worm Units all over our own 

works. And we’re liking it, because 

these units are doing their various jobs 

so very well. Which is what you’d 

expect from the way we make them— MADE UP FOR YOU IN A FEW DAYS 


on special machines and from special A Standard Type Holroyd Worm Reduction Unit with a stock 


ratio can be made up, packed and despatched to you within 


metals, both developed by us during 
a few days. Special units or worms and wheels made to order 


50 years of Worm Gear manufacture. 
take a bit longer. For information on our Worm Units, and on new 


That’s the Holroyd prescription for applications for them (like the machine in the illustration) drop us 
first-class Worm Units— a line at Milnrow, Lancs. We'll be glad to help you all we can, 


Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED © MILNROW - LANCS + TELEPHONE: MILNROW 55322 
cue 169 
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LIKE AN bila 


PAIR OF EYES 


A clever engineer in talking of ANGLEPOISE described it 
thus. In addition, it’s like a third working hand. It 
follows the work all over the job at a finger touch, throwing 
its clear concentrated light right on the job from any angle. 
It ‘ stays put’ in any position even near heavily vibrating 
machinery and uses very little current—a 25 or 40 watt 

THIS 18 HOW ANGLEPOISE LIGHTS bulb will do. Why not learn more about this fine lamp 
UP THE JOB IN STRONG RELIEF— by sending for Booklet A? 


SAVING EYESTRAIN AND FATIGUE Sole Makers: HERBERT TERRY & SONS LIMITED 
REDDITCH - WORCESTERSHIRE + ENGLAND 


LAMPS 


Pat, all countries 


SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 


4 Down a little / Stil nearer! Right onthe joo! 
D>, 
‘ ‘ 4 d 
4 
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me them all 


COIL SPRINGS 


Coil, laminated and torsion 
springs are manufactured — 
Toledo Woodhead forevery') 
of automotive vehicle—w 
shot blast treatment for lon; 
fatigue life if required, VV: 
also supply Tine springs fo: 
cultivator and agricultura’ 
implement manufacture. 


We are also the ma ers OF SPRING WASHERS 


ORINGS 
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heat-treatment 
| casehardening 


brazing... 


Heat-Tr 
offers a co 


salts, furnaceg and technical 
isGry facilities to 
pms. Take the 


igh-speed and 


TEMPERATURE 


hot-die steelg\for example— 


the 


el’ Process is 


widely used for treating all 


types of 
drills to ¢ 


ol, from small 


Be = ge Schematic representation of heating, cooling and secondary hardem 
| cycles when hardening high-speed steel in salt baths. 


The ‘Cassel’ Process offers these advantages: 
Freedom from scale 2 
Elimination of decarburisation 
Reduced risk of cracking and distortion oe 
Accurate control of temperature 
Consistently high hardnesses ON 


High rate of output 
consult the 


& 


| 
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‘Cassel’ heat-tre t service 


IMPERIAL CHEMICAL INDUSTRIES LTD. 
LONDON, S.W.1 


CC 168 
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“Eighteen months’ 


consistent service— 
no trouble at all 


All over the world Don-Flex clutch discs have earned a fine 


reputation for extra-long, trouble-free service—a well deserved 


reputation! But that’s not all. Their construction and flexibility 


ensures smooth progressive engagement with no ‘judder’ at all. 


And the ingenious design of Don-F lex clutch discs eliminates all 


clutch drag. 
Most makes of cars and commercial vehicles and particularly 


those having Diesel engines can be fitted from stock with Don-Flex 


clutch discs specially designed for them. Our Depots will advise 


you which type to fit. We ourselves will be very happy to send 


you full technical information on request, | corde chain of 


" A customer in Malta reports that Don-Flex di pots to serve vou 
clutch dises fitted to Perkins Diese! Engines 
have given no trouble at all since they were 


BELFAST 28967 

BIRMINGHAM 5 Midland 4659 

fitted eighteen months ago. BLACKBURN 6481 

BRISTOL 27214 

CARDIFF 27026 

CARLISLE 21 5&9 

CHESTER 21280 

COVENTRY 64914 

EDINBURGH 1 Central 4254 

EXETER 37813 

GLASGOW C2 Central 4595 

HULL Central 52072 

IPSWICH 3023 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 

LIVERPOOL Royal 5202 

MANCHESTER 3 Blackfriars 0596 

NEWCASTLE-ON-TYNE 2 
27142 and 27942 


NOTTINGHAM 43646 
SHEFFIELD 1 25529 
SOUTHAMPTON 71276 
STOKE-ON-TRENT 44021 
ie) be sure WIMBLEDON 4248/9 
Republic of Ireland: 


DUBLIN, 35 Westland Row 66597 


& PARKES LIMITED MANCHESTER 9 


Makers of ‘Don’ Brake and Clutch Linings—woven and moulded 


LONDON: 76 Victoria Street, S.W.1 
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Pollard Bearings Limited 


also manufacture Ball, Roller 

and Thrust bearings (Cat 

BRT 1053). Solid and Flexible Roller 
bearings (Cat RFX) Transmission 
Equipment and Plummer 

Blocks (Cat. TR 27 2) Self-Lube 
Plummer Blocks (Cat. SL/54) Automobile 
and Tractor Replacements 

(Cat. BRM/54) Clutch Withdrawal 
Bearings (Cat, CWFP/54). Max 

Load Roller Bearings 

(Cat. MOX/55). 
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Beari 


HEAD OFFICE: P.O. BOX 9, KNOTTINGLEY, YORKSHIRE 
TELE: KNOTTINGLEY 320 (5 LINES). GRAMS: ‘BALBEARING'’ KNOTTINGLEY 


LONDON OFFICE: 6 ST. JAMES’ PLACE, S.W.1 
TELE: HYDE PARK 9248/9 


POLLAKD HEAKI 


PO/1102 
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Visit us on Stand 74 at the 
British Plastics Exhibition, 
Olympia, June Ist —11th. 


For more vision 


in rear windows 
thank VYBAK 


Flexible Clear 


MG. TF. 


Sheet 


All these rear windows fold with 
their hoods, and there’s no fear of 
cracking, crazing or marking with 
tough VYBAK Flexible Clear Sheet. 
Larger rear windows mean more 
light, better vision—and greater 
ee safety. Samples and prices gladly sent 
to manufacturers and accessory dealers. 
Each of the States in the U.S.A. has 
tested and approved VYBAK Clear 
Sheet, which complies with the American 


Safety Code for motor vehicles. 


Nash Metropolitan (Manufactured by 
The Austin Motor Co. Ltd 


Triumph TRe Sports. ss y Sheet 


BAKELITE LIMITED . 12-18 GROSVENOR GARDENS - LONDON .- S.W.1 


vs4 


AUTOMOBILE ENGINEER, May 1955 


inh 
| 
Austin-Healey One Hundred 
| | H 4 
pat 
| 
| 
| | 
3 li] 
: | 
\\ 
| 
+ = 
18 


HHlustration by courtesy of 


Birmingham Ainminiven Castings (1903) Go. 


HOT WORKING TOOL STEELS 
IN ULTRASONICALLY TESTED 
FORGINGS... 


Our recent developments in this field are the result of 
careful research by our Technical Staff into the call for 
increased productivity Should you wish for details of 
our specialities please notify us so that we may arrange 


for one of our Technical Representatives to call upon you 


(xarser TD) 


CARLISLE STEEL WORKS SHEFFIELD ESTABLISHED 1825 
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Do you want a cert ? 
Do you want to come away 
from Castle Bromwich richer 
nor what you went in ? 

Then take my tip — 


straight from the ’orse’s mouth — 


put your money 
on Desoutter 


GRAND STAND No. C412 


Castle Bromwich 


DESOUTTER BROS., LIMITED, THE HYDE, HENDON, LONDON, N.W9 TELEPHONE : COLINDALE 6346 (5 LINES) TELEGRAMS : DESPNUCO, HYDE, LONDON 
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ON HEAVY DUTY 


DRILLING UPTO 
DIA. 


With ample power and rigidity, these 
machines are capable of drilling up to 
4in. from solid, in mild steel, on 
continuous duty. At G, &J. Weir Ltd., 
Glasgow, for instance, this 32in. 
machine is drilling and boring valve 


boxes from solid, stainless steel. A 
3-operation combination tool is used 
for several bores and limits are 


maintained within 0°001in. 


E These machines are built in three 
ES sizes: 28in,, 30in., and 32in., with 
= drilling capacities from solid of 14in., 
3in., and 4in., dia., respectively. 


JAMES ARCHDALE & CO. LTD., BIRMINGHAM, 16 @ SOLE SELLING AGENTS, ALFRED HERBERT LTD., COVENTRY 
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Oil and Petrol 


GASKET MATERIALS 


af 


DISTRIBUTORS OF MATERIAL 
IN BULK FOR GT. BRITAIN 


J. A. NORDBERG LTD 


171, QUEEN VICTORIA STREET 
LONDON 
E.C.4 


FOREIGN & COLONIAL 
ENQUIRIES TO 


H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
nr. PRESTON 
LANCS 


| 
| 
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Hydraulic 


Brakes 
WAY OUT AHEAD 


The engineer knows that a solid 
background of painstaking and 
rigorous research must support the 
development and production of all 
automobile equipment. In no respect 
is this more vital than in the design 
and manufacture of brakes. In the 
progressive Girling organisation 
unrivalled research and development 
facilities are purposefully geared to 
maintain and enhance the proud 


GIRLING 


THE BEST BRAKES-IN THE 


GIRLING LTD. + KINGS ROAD - TYSELEY - BIRMINGHAM 11 
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CONSTRUCTION CAN BE 
LIGHTER WITH COR-TEN 


Sow BRAND 
-Te STEEL 


Cor-Ten is a low-alloy steel of consistent character, combining a high tensile 
strength with a high resistance to corrosion. 
Weight can be saved in two ways. Firstly because thickness, compared 
with that of mild steel, can be reduced without loss of strength. 
Secondly, Cor-Ten steel has four to six times the resistance to atmospheric 
corrosion, quickly forming a self-protecting skin. Allowance for loss of 
section due to corrosion is thus reduced to a minimum. 
Yield point ranges from 20 tons per sq.in. for cold-reduced sheet, to 22 tons 
per sq.in. for hot-rolled plate and sheet 3" and thinner. 


:long ation and cold-bend values are good ; working 
and welding qualities are excellent and so is 
resistance to abrasion, impact and fatigue. 
SALES ORGANIZATION FOR COR-TEN STEEL AND OTHER FLAT-ROLLED STEEL PRODUCTS: 


RTSC HOME SALES LTD-, 


RTSC HOUSE, PARK STREET, LONDON, W.! 
*COR-TEN’ IS A REGISTERED TRADE MARK 


TELEPHONE: MAYFAIR 8432 


*THE (C) )/GROUP 


COMPRISES 
RICHARD THOMAS & BALDWINS LTD. 


AND 
THE STEEL COMPANY OF WALES LTD. 


- 
3 
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Layrub transmission is being adopted more 
and more by the leading commercial and 
passenger vehicle manufacturers for fan drives 


and main drive. The well-known shock absorbing 


characteristics of Layrub easing the strain on the rest of 


the transmission. The Layrub system employs rubber 
trunnion blocks as the main driving elements. There are no 
metal-to-metal contacts, no lubrication, therefore little or no 
maintenance. Our latest catalogue will be gladly 


sent to you on request. 


LAYCOCK ENGINEERING LTD. 
SHEFFIELD 8 
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THE ASTONISHING ACHIEVEMENTS 
OF PLASTICS IN INDUSTRY 


Plastics in electricity, in textiles, transport, 
commerce and cars, and a host of new fields 


Learn what plastics can do for you in your business 

by visiting the 3rd British Plastics Exhibition and Convention— 
at Olympia, London, from June 1-11, 

There you will see, in colourful and all-embracing array, 
everything the British plastics industry has to offer—the latest 
materials, machines and moulding presses—the 


whole range of finished articles from curtains to car bodies. 


BRITISH PLASTICS EXHIBITION &CONVENTION 


This will be the biggest, the most comprehensive, 


the most valuable Exhibition of British plastics ever staged. | 9 55 


A Convention, held simultaneously, provides for a 0 L y M p | A 


LONDON 


the enquiry form to-day for full information and free season ticket. JU NE 1 -| 1 


discussion on technical advances throughout this ever-growing 


industry. This is an Exhibition you MUST see. Mail 


The biggest and most practical 
exhibition of British plastics ever presented. 
Plan your visit NOW! 


Exhibition staged every second year by the journal ‘‘BRITISH PLASTICS” 


@ Please send me the 1955 Exhibition Brochure, Convention details, free season ticket, etc. M AIL THIS TO-D AY! s 


@ NAME DATE 
TO; EXHIBITION MANAGER 


FIRM BRITISH PLASTICS * 
DORSET HOUBE 

STAMFORD STREET 
LONDON, 8.E.1 


ADDRESS 
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Magic Eye 
The product, cine-camera driving 

motors. The problem, to check the motor 
speed, But—to check it quickly, accurately, 
infallibly ; with the minimum of mental strain 
on an operator who is working at high speed. 
And — a complication: the speed-measuring 
instrument must not take any power from the 
camera motor. 

The answer? A beam of light: interrupted 
by the shutter on the camera. The magic eye 
counts the interruptions, electronic gear trans- 

lates them into r.p.m.—as a direct reading 
on a dial. Eureka? But electronic speed 
measuring is only one of the many 
aids to Productivity 
that electricity 
can bring you 


28 


Having a hand in Productivity 


In every industry or trade, electrical equipment is the 
key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 
Board can help you and give you sound advice. 

They can also make available to you, on free loan, 
several films on the uses of electricity in Industry — 
produced by the Electrical Development Association. 

E.D.A. are publishing a series of books on 
“ Electricity and Productivity’. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- 
post free) and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2 


Electricity 


a Power of Good 
for PRODUCTIVITY 
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THE FULLER R-45 
‘ROAD RANGER’ 


One lever controls 
8 forward speeds 


Features: 8 progressive ratios, no change 
exceeding 38°,,. Fast, simple one-lever shifts. 
All manual shifts normal, with dog-clutch 
engagement: synchronized change of ‘range’ 
by power shift button on lever, All gears 


helical, 2 reverse ratios. 
Compact construction. For engine torque of 
385 Ib. ft. 


Exclusive European Representatives for the Fulier Manufacturing Company of Kalamazoo, Michigan, U.S.A. 


AUTOMOTIVE PRODUCTS COMPANY LTD., BROCK HOUSE, LANGHAM STREET, LONDON, W.1, ENGLAND 
Telephone: Langham 2527 
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ITS A 


GOOD PLAN 
WHICH 


INCLUDES 


Before you start work on your plans for 
Automobile applications which call for com- 
pact, high-efficiency electric motors. . consult 
Delco engineers. The Delco range includes 
motors to meet most modern requirements— 
from car heaters to axle gear shifts. These 
versatile motors are so designed as to be 
easily adapted to suit your individual needs. 


DELCO TYPE 


Write for descriptive leaflet featuring motors for use in— 


CAR HEATERS - AIR CONDITIONERS 
AXLE GEAR SHIFTS - RADIATOR 
COOLING FANS - WARNING BELLS AND 
SIRENS - POWER OPERATED BONNETS, 
LUGGAGE LIDS, WINDOWS, SEATS, ETC. 


DELCO 258 TYPE 
with flange mounting 
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SUSPENSION 
UNITS 


LAMINATED 
SPRINGS 


WOODHEAD 
leeds 


JONAS WOODHEAD & SONS LTD., KIRKSTALL ROAD, LEEDS 4. 
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point of 
tools 


REAMERS - CUTTERS, 
7EELOCK 
DERRATED BLADE PILLING CUTTERS. 
“MITIA”’ CARBIDE LATHE 
ALL TYPES OF SCREW THREAD TOOLS. 
“INSTO SEGMENTAL TYPE CIRCULAR 
METAL-CUTTING SAWS ENGINEERS’ 
FILES AND SAW FILES ~- TWIST DRILL 
POINT SHARPENING MACHINE. 


SPEEDICUT WORKS, CARLISLE STREET EAST, 
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TMADE MARK 


THE CACO M.I. OIL SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Knife edge Contact at Sealing Point. 


Sealing Point stiffened against local deformat 
by large included angle. 


This section stiffened to prevent deforma 
under load. 


Shaft angle gives adequate clearance. 
Flexible Web. 
Gaco Skin affords better fluid tight fit in 
Housing. 


“HAIRLINE” LIP CONTACT! | 


ANGUS OIL SEALS 


GEORGE ANGUS & Co [TD 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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problem 


Come to think of it, weight nearly always is a problem. 

In almost every branch of industry — and particularly 
in transport — weight saved means greater all-round 
efficiency and economy. 

That’s where light, strong and durable ‘Kynal’ wrought 
aluminium alloys come in—enabling weight to be reduced 
without loss of strength. With the aid of the Technical 
Service and Development staff of I.C.I. Metals Division, 
engineers and designers are constantly finding new uses 
for ‘Kynal’ alloys. 

May we help solve your weighty problems ? 


‘KYNAL’ AND ‘*KYNALCORE’ wrought aluminium alloys are 
already extensively used in the following industries: 

Aircraft: ribs, spars, engine components, stressed skin covering, fittings, etc. 
Railways: structural members, roofing, panelling, windows, luggage racks, etc. 


Road Transport: structural members, floor planks and panelling, windows, tread 
strips, doors, small fittings, etc. 


Shipbuilding: bridges, wheelhouses, outer funnels, lifeboats and davtts, decks, 
skylights, stanchions, bulkheads, watertight doors, etc. 


Building: roof coverings, side claddings, ventilators and windows, panelling, 
interior fittings, etc. 


AND 
wrouGHT 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S. 
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Plan your 
future models 


AC OIL FILTERS 


AC AIR CLEANERS AND 
SILENCERS 


AC INSTRUMENTS 


AC THERMOSTATS 


VIRTUALLY EVERY BRITISH CAR has one or more 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 


modify an existing one. 


Write to: 


AC-DELCO DIVISION OF GENERAL MOTORS LTD., DUNSTABLE, BEDS. 
Telephone: Dunstable 1166. And Broadgate House, Coventry. Telephone: Coventry 40491 
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Helicopter development 


Hoffmann Bearings are well to the 


fore. The Gyrodyne with its jet- 
driven rotor blades is a case in point. 
Hoffmann Bearings have been specially 
developed by our Technical department 
in collaboration with The Fairey Aviation 
Co.Ltd.,and are used on the Fairey gear box 
driving the superchargers, the gear train 


The D shee y driving the propellers on the wing and a large 
special bearing for the rotor blade mounting. 


GYRODYNE has In addition, they are also used on the Alvis 


Leonides engine. 


specially designed 


BALL AND ROLLER 


BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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A NOTABLE 


IK cr the welding of PVC. materials 


Services 


CONTRIBUTION 


Redifon are today providing the most complete R.F. heating 
services to industry. As used by the leading automobile manufac- 
turers, the application of these services is a wide one, and embraces 
the hardening of valve rockers and tappet screws, rocker shafts, 
starter ring gears and valve rockers after local carburising . . . 
local annealing of door panel pressings and tappet covers . . . 
annealing camshaft gears after carburising and hardening. . . 
silver brazing petrol filler assemblies . . . soft soldering petrol tank 
fittings and fixing clips to bonnet flutes. Melting battery 
connectors, glueing, shrinking, upsetting, and drying are 
applications of this comprehensive service. 


bench for simultaneous annealing of two 
camshaft gears supplied to the Austin 
Motor Co. ~ 


1H.39 9kW. generator fitted with work y, 


One of the most important and technically interesting applications of / 


Redifon R.F. Heating is the welding of upholstery made from P.V.C, coated 


fabrics. A typical installation for welding a car door trim is shown below, 


RHI6 at Vauxhall Motors 


Industrial Electronics Division 


REDIFON LIMITED, 


with a Redifon 6kW. RHI6 feeding 
coaxially a 15 ton hydraulic press, 
Complete door trims are welded in one 
operation in approximately 20 seconds, 
giving a floor to floor time of 30 - 40 
seconds. Similar techniques are now 
being developed for welding seat 
backs, using more powerful 
machines. Write to Redifon for 
full details of these and other 
welding and trimming 


applications. 


A Manufacturing Company in the Rediffusion Group 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production. The above apparatus is used for 


determining tensile strength, elongation and modulus. 


PROTOTYPE 
MOULDINGS 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 
In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alter- 
native material, your enquiries will be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS. Telephone : Slough 20333 
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successful 


experience 

with Clayton 
Oetiker 

exhaust brakes 

is shared by 

other cost-conscious 


fleet owners 


* You owe it to yourself to investigate this 
superior braking system. Just ‘phone or write 
us for specific information. Or ask to have 
a Clayton representative call on you. 


CLAYTON DEWANDRE 


LINCOLN ENGLAND Phone: 11305-9 
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Evolved after many years of specialization, the Iso-Speedic 


governor controls speed to an extraordinary degree of accuracy, 


due to the elimination of static friction by rolling flybobs. 
Iso-Speedic governors can be supplied which control speed within 
0.3 per cent: others are available where a lower degree of 
accuracy is sufficient, 

Servo action, exercising any desired force, can be arranged, 
and the services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LID., FRIAR’S ROAD, COVENTRY 


Telephone: Coventry 3147 Telegrams: Isospeedic Coventry 
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There is no material more suitable 
for bright-work on motor vehicles 
than stainless steel. Solid metal 
throughout, nothing to chip, peel, 
or rust. Stainless steel trim is 
thoroughly practical, It requires no 
polishing and is quickly and easily 
cleaned merely with soap and water. 


Body stylists are making increasing 
use of this gleaming material—dec- 
orative mouldings, window reveals, 
radiator grilles, lamp housings, 
wheel discs, Irresistible in the 
showroom, endurable for the whole 
life of the car. Small wonder that 
the Motor Industry all over the 
world is turning to stainless steel 
—the metal of the age, 


“SILVER FOX” 


STAINLESS STEEL 


Wy 


REGD. TRADE MARKS 


The metal of the age 


COnmpamits 


SAMUEL FOX] & COMPANY LIMITED 
Associated: h@ eel “Companies Limited 
OCKSBRIDGE R SHEFFIELD - ENGLAND 


F 343 
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HYDRAULIC 


MODEL ZSE 125 


CONSIDER THESE FEATURES: 


*% Powerful Hydraulic Jaws ensuring quick and 
positive clamping of the material. 


% Wrapping motions of the Jaws prevent material 
waste and enables the material to be brought in 
under the tool, 


¥% Jaws can be moved outwards or inwards, parallel 
or at a tangent. 


% Centre table can be operated hydraulically and 
rotated through 90°. 


% Completely remote control operation by means 
of push button and hand lever froma Miiller 
self-contained hydraulic unit. 


% Counter draw attachment for drawing recess 
whilst the job is still on the stretch forming tool 


% Inexpensive wood or concrete dies can be used. 


Table, Hydraulically operated ... 50” « 14” 
Vertical Hydraulic Movement ... 18” 
Vertical Hydraulic Pressure... 125 tons 


Centre Table operated hydraulic- 
ally and rotates ron ote 


Hydraulic Clamping Jaws Pressure 100 tons 


Counter Drawing Attachment 


Pressure 50 tons 


We invite you to send us component 
drawings. 


THIS MACHINE IS IDEAL FOR 
AUTOMOBILE AND AIRCRAFT PARTS 


Our showrooms are only a few minutes 
from London Airport. 


HAMPTON ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 
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correct for your purpose... 


To make sure that Bury Felts will stand up to hard work and 
particular stress, samples of all these famous felts are 


rigorously and scientifically tested before leaving the factory. 


Each selected sample is stretched to test its behaviour 


under strain, and its conformity with the predetermined 


breaking point. This means that whatever use you make of 


Bury industrial Felts you can be sure they will give you the most 


reliable service. They can be die-cut, chiselled, punched, 


machined, and even ground. Put Bury Felts to work in filters, 


seals, washers, gaskets, buffing rollers, shock-absorbing 


mountings and cushionings—or in any one of the hundreds o! 


different ways these versatile materials can be used. 


Send your enquiries to: 
BURY FELT MANUFACTURING COMPANY LIMITED 
P.O. BOX No. 14, HUDCAR MILLS, BURY, LANCS. Phone: BURY 2262 (6 lines) 
or to the London Office: 3 Snow Hill, E.C.1 Telephone CENTRAL 4448 
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Lincoln automatics 
speed up truck production 


The latest Lincoln automatic welding set-up is increasing produc- 
tion for Vauxhall Motors Limited at Luton. It gives them better 
joints and greater penetration than is possible by hand-welding. 

Nine different types of rear axle-tube assembly — for the Bedford 
and Big Bedford range — are being Lincolnwelded by the Bedford 
rear axle division, working two shifts a day, five days a week, 
Fifty-three per cent of all this division's welding is now done by 
the automatic submerged arc-welding process, considerably saving 
manpower and increasing output. 

Output is running at 156 assemblies per shift and the automatic 
welding equipment performs circumferential fillet welds on the axle 
tubes simultaneously. 

The standard Lincolnweld equipment, consisting of two inclined, 
fully automatic heads, generators and control panels, has been 
specially adapted by Vauxhall engineers. Welding time, approxi- 
mately 63 seconds, compares spectacularly with manual welding 
time of 11 minutes. 

The Lincolnweld process is explained in a brochure available from 
Dept. U. 


The fully automatic 


World’s largest manufacturers of arc-welding equipment and electrodes 


LINCOLN ELECTRIC COLTD- WELWYN GARDEN CITY - HERTS . WELWYN GARDEN 920 
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With DORMER twist drills and reamers 
you can rely on that ‘“extra’’ quality 
which gives a definite assurance of 
consistent and uniform performance. 


To ensure low tool cost combined 
with the highest possible output it 
will pay you... 

TO SWITCH TO “DORMER” 


THE TOOLS FOR EVERY JOB .., the tools for EVERY USE. 


Photograph by courtesy of Hawker Aircraft Ltd., 
Kingston-on-Thames. 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 


DORMER DRILLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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connec- 
ectronic 
10st aptly 
and 
. A new 
in forged 
standing 
corpora- 
uipment 
nnection 


The highly successful system of multi-f 
tors pioneered by Plessey in the radio, 
and aircraft electrical fields lends itself 
to their use in all situations where temy 
mobile power connections are requir 
range of specially designed HEAV 
Plugs and Sockets, accurately machine 
aluminium bronze, capable of wi 
rough handling, is now available for 
tion in temporary power distribution 
where rapid, frequentand reliable inter 
is essential. 


PIN COMBINATIONS 


All types are available with the 
following contact combinations: 


BASIC TYPES 

The range includes a fixing PANEL UNIT—a 
PANEL MOUNTING COUPLER and a CABLE 
COUPLER — each designed to mate with the 22-way—10 amp; 4-way—50 amp; 3-way 
common CABLE UNIT (as illustrated). and | Earth return —50 amp 


HEAVY DUTY PLUGS & 


Publication No. 731 giving 
full information on the 
complete range of Plessey 
Heavy Duty Connectors is 
available to manufacturing 
and Government Depart- 
ment executives and to 
design engineers, free on 


SPECIFICATION 


Working Volt 440) AC, Proot Voltage 
Test. [880 volts. Contact Resistance: | 
milliohm. Insulation Resistance; All pins 
to earth, 100 megohmes 

These connectors comply with the M.O.S 
specification for climatic proof compo 
nent 


SOCKETS 
UU 


lessey 


request. 


THE PLESSEY COMPANY LIMITED 
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Disappointed, but undaunted, 
designer resolves 


to battle on. 
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TOUGH 
BRAKE 


Into our testing department, from time to time, there bursts some member 


of the CAPASCO research team, bearing in triumph ‘ to-morrow’s perfect 


brake lining’. When a short run on the dynamometer reveals that, though 


it has unquestionably got something, it still falls short of actual perfection, 


our friend creeps back, disconsolate, to his lair . . . Before many days are out, 


he, or someone else, will be back again, with some other small but equally 


solid improvement. Earth-shaking? Hardly; but it is on such small 


advances that supremacy is built. 


MOULDED BRAKE LININGS 


THE CAPE ASBESTOS COMPANY LTD. 
114-116 Park Street, London, W.1|. Tel: GROsvenor 6022 
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In its argon welding processes The British 
Oxygen Company has given industry 

a torch which has revolutionised 
fabrication in metal. The B.O.C. argon 
torch simplifies the task of the men who 
work in special metals and alloys; it 
enables them to build more quickly and 
more surely. The uses of the B.O.C. 
argon processes are already widespread 
and new applications are constantly 
being developed. For technical details 

of the processes and further information 


write to your nearest B.O.C. branch. 


The aluminium body of the famous Austin-Healey sports car 
is but one of many examples of the use of the B,O,C. Argonarc 
welding in the motor industry, There are five good 

reasons why Argonarc is so extensively used. Its 

high welding speed results in little or no distortion; 

it produces sound, bright welds free from 

porosity; its gas shield eliminates the use of flux, and 
therefore there are no post-weld corrosion problems; 

there is no expensive post-weld cleaning; an Argonarc 
welded joint is stronger than a riveted joint and, 


when dressed, is indistinguishable from the parent metal. 


With acknowledgements to Jensen Motors Lid. 


OXY GEN 


cOMPANY LIMITED 


LONDON & BRANCHES 
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‘dag’ Colloidal Graphite 
and Assembly Compounds 


The fact that the leading oil companies manufacture Assembly 
Compound containing ‘dag’ colloidal graphite is something more 
than a recommendation for this well-known product. It is a vote of 
confidence. So, too, is the regular use of our products by famous 
industrial concerns whose names are known throughout the world. 


Why do they use Assembly Compound containing ‘dag’ colloidal 
gtaphite to protect diesel and petrol engines, gears, compressors, 
indeed, mechanical equipment in general? The answer lies in the 
graphoid surface formed by the extremely fine particles of ‘dag’ 
colloidal graphite which adsorb to the bearing surface. 

This durable, adsorbed film will guard against seizure in that 
potentially dangerous period before the oil film is well established. 
A ruptured oil film re-forms much more easily on a graphoid surface 
than on plain metal. There is no direct metai-to-metal contact between 
two rubbing surfaces protected by ‘dag’ colloidal graphite, hence 
initial wear is reduced, scuffing prevented and performance improved. 

The Acheson organisation, the original and still the leading 
manufacturers of colloidal dispersions, can tell you a lot more about 
Assembly Compound. It will pay you to keep in touch with them, 


ACHESON COLLOIDS LIMITED, 18, PALL MALL, LONDON, S.W.1 


y x Telephone ; WHI 2034-7 Telegrams; OILDAG-PICCY-LONDON 


Offices in London, Plymouth, Birmingham, Rochdale, Richmond. 
Sales Representatives in most countries overseas. 


Also Acheson Colloids Company, Port Huron, Michigan, U.S.A 


Colloidal dispersions of graphite, molybdenum disulphide, silver and other 
solids, in oil, water and volatile solvents for every industrial requirement. 
Please write for literature. 
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Alrmstrong Whitworth 


“i the motor industry Speeding production and cutting costs on the assembly 


lines of many of the world’s largest car factories 

are Armstrong Whitworth Power Tools. Their light 
weight and perfect balance reduces operator fatigue 
and steps up efficiency. Their hard hitting power 
and reliability increases production. 

Armstrong Whitworth tools are designed for the 


nianufacturer—with the operator in mind. 


ROTARY SAFETY ROTARY RIGHT ANGLE ROTARY IMPACT RIGHT ANGLE LIGHT 
SANDERS BALANCERS AIR DRILLS NUT SETTERS WRENCHES ORILLS RIVETERS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY, WESTMINSTER, LONDON, S.W.| 
Cable Address: ARMWHITOOL, SOWEST, LONDON Phone: WHITEHALL 5944 
Works: TYNEMOUTH ENGLAND Phone: North Shields 3111 Grams: Armwhitool Tynemouth 


P.67 
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What’s under 


the famous 


HARPER SKIN 


The familiar photograph of the “casting 
that is smoother than the human skin’, 
takes on a new aspect when a gamma-ray 
photograph of the typewriter segment 


casting is superimposed upon an X-ray 
photograph of the hand. 


The interest lies however in the fact 
that Harpers have installed 
gammagraph equipment of great 
penetration—comparable with X-rays 
from a million-volt set. This produces 
a permanent record of the interior 
structure of the casting, providing a 
means of detecting gas cavities, slag 


inclusions, and other possible 
defects. 


HARPER CASTINGS 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL 
London Office: SEAFORTH PLACE, 57 BUCKINGHAM GATE, S.W.1. 


MANCHESTER OFFICE: c/o B.J. Brown & Partners Ltd, 2489 Royal Exchange, Manchester, 2 


WILLENHALL 


Tel: TATE GALLERY 0286 
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For production of 


CRANKSHAFTS 
of every type 


LAYSTALL 


LAYSTALL ENGINEERING COMPANY LIMITED 


Crankshaft Works, GREEN LANE, ALDERSLEY, WOLVERHAMPTON. Tel. Wolverhampton 52006 
Head Office: 53, Great Suffolk Street, London, S.E.1 
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In the motor car industry 
you'll find Meadowfelt 
working for its living. 


Meadowfelt is at work in factories all over the country, as 

filters, seals, gaskets, washers, joints, shock-absorbing mountings 
—and in a hundred and one other applications. 

Meadowfelt can be made to your precise specifications; it 

can be made as hard as a board or as light as thistledown; 

it can be die-cut or punched; it is invaluable in packaging. 

Make Meadowfelt work in your industry. You’ll find it pays. 


versatile... 
hard-working... 
economical 


Order from Kidderminster. THE LONG MEADOW FELT CO., KIDDERMINSTER. THE FELT DIVISION OF CARPET TRADES LTD. 


AUTOMOBILE ENGINEER, May 1955 


i ay 
A 
’ _ 
4 
: 
: 
; 
55 


Leading firms in the Motor Industry have installed 
Rotoclone dust control equipment—and have im- 
mediately reaped big dividends through improved 
working conditions. 


There are Rotoclones for controlling every type of 
dust and fume in every type of factory, large or 
small. Each Rotoclone is a self-contained system 
needing only connecting ducts and power to set 
it into operation . . . positively, permanently. 


Outstanding Features 


Wet or dry collection @ Simple disposal of collected dust 
Simple design @ Easy maintenance 


A postcard will bring full details. 


Air Control Installations Ltd 


RUISLIP - MIDDLESEX - Ruislip 4066 (8 lines) 


Birmingham... Midland 1165 & 1367 


1 Manchester... Central 0679 & 0670 
? 


Newcastle Whitley Bay 23046 


Glasgow .........Central 2923 


Cutaway of Type N. Rotoclone 
showing how dust is collected 
by the distinctive water curtain. 


Patent No. 646147 


ROTOCLOWE - 
The plant that makes you works WOT SO DUSTY’ 
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MOLYBDENUM’S PLACE IN INDUSTRY 


NO NATION 
IN THE WORLD... 


is keener in its machining methods than the U.S., or is BRI 
olybdenion has not made the 
more experienced in basing its methodson practical results. 


came headway it had a set 


back in war years, when some 


It is therefore significant that in recent years 879% Of — jnanujacturers were unfamiliar 
the high-speed tool steel used in the U.S. has contained with ‘6 heat-treatment 


Molybdenum. This, however, is siinple and 
straightforward; Molybdenum- 
he steel has cost less, Molybdenum has been free from containing steels are Found 


violent price fluctuations, and steelmakers are assured hee 
of a plentiful supply of Molybdenum. 


THERE WON’T BE A SHORTAGE OF MOLY 


OLLY 


CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 2-3 CROSBY SQUARE, LONDON. £.¢.3 
TECHNICAL ENQUIRIES TO 99 PINSTONE STREET, SHEFFIELD, 1 
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The heat treatment of steel is concerned with phase 
changes which occur on heating and cooling. As such 
phase changes involve alterations in volume, it is possible 
to determine the temperature ranges of their formation by 
dilatometric methods. Other methods, including micro- 
scopical examination and hardness determination, are 
often used in addition. The transformation characteristics 
of steels which determine the manner of phase changes 
during cooling, are illustrated by Isothermal Curves, a 
knowledge of which affords a valuable guide to modern 
heat treatments. 


aff aif 
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This is the ninth in a series 
of illustrations of highly spec- 
ialised equipment devised to 
control the production and 
testing of special steels by 
William Jessop 
& Sons Ltd. 


WILLIAM JESSOP & SONS LTD 


Founded 1774 


STEELMAKERS, SHEFFIELD 
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Whatever 4 
you do 
with the 


front 


end— 


Radiator design 


can be safely §& 
left to 


COVENTRY MUTOR FITTINGS 


COVENTRY 
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GREAT 


HILLINGTON 


GLASGOW 


BRITISH ACHIEVEMENTS 


RENFREW FOUNDRIES 


LIMITED 


SUPPLIERS OF ALUMINIUM CASTINGS 


* Telephone HALFWAY 3391 
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Managerial Personnel 


Needed 


for 


RESEARCH CENTRE IN THE PETROLEUM INDUSTRY 


Ente Nazionale Idrocarburi (E.N.I.) has under its supervision a number of Italian 
Companies active in the field of petroleum and petrochemicals. E.N.I.’s major activity 
is centred in the following items : 


% Gas and oil field exploration and exploitation (current production: 105 billion cu. ft. of natural 
aoe year). x Operator of a 2500-mi. pipe-line system (capacity over 700 million cu, ft. per day). 
¥% Owner and operator of a tanker fleet of around 120,000 dwt. y% Owner and operator of an 
extensive network for distribution of petroleum products and LP-gas throughout Italy (64 Bulk 
plants, 4000 stations, etc.). % Control over or shareholding in refineries having a processing 
capacity of about 6 million tons of crude oil per year. ye Owner of factories (1500 employees) for 
construction of machinery. ye Shareholding of chemical plants (700 employees) for production of 
synthetic dyes, detergents, etc. ye Under construction, a petrochemical plant (production capacity: 
30,000 tons per year of synthetic rubber and 350,000 tons per year of ammonium nitrate), 


E.N.I. is organizing a big research centre for investigation and development of 
petroleum processing and manufacture of petrochemicals. Some departments are 
expected to begin operation next summer. 


Italian or foreign technical experts, with a wide educational background, specific 
training, organizational and managerial ability, are required to fill positions as heads 
of the main departments of the laboratories. 


Specifically the following are sought: 
. Chemist or physicist with specific knowledge problems of thermo-technics, measurements 
and experience in thermodynamic and chemico- and controls. 


ihe P . Engineer or industrial chemist with extensive 


. Chemist specialized in the preparation of research experience in the field of crude oils 
organic compounds, particularly those derived processing. 


rom hedennerbons. . Engineer or industrial chemist particularly 


. Inorganic chemist soundly and completely experienced in extending laboratory procedures 
acquainted with modern methods of experi- to pilot plants. 


maamae/osisaseoeemminaatees . Engineer with good theoretical knowledge and 


. Engineer or industrial chemist specially trained laboratory experience in engine tests on fuels 
in the methods of improving petroleum and lubricating oils. 


One Speman. . Engineer or industrial chemist specially trained 


. Engineer or physicist, with physico-technical both in theory and practice in the fields of 
and technological training, specialized in the corrosion and protective means for materials. 


NOTE : University degree mandatory. 


Applications should state age and other usual personal data, educational background and qualifications, 
practical experience, etc., and should include a photograph. 


Please address personally to the Presidente dell‘Ente Nazionale Idrocarburi, Via Lombardia, 43— 
Roma—lItaly, with the special note RISERVATA PERSONALE (i.e., to be opened by addressee only). 


Absolute discretion in every respect is assured. 


SALARY OFFERED WILL BE IN ACCORDANCE WITH POSITION, TRAINING AND QUALITIES REQUIRED 
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machine 


EARLY 
DELIVERY 


precision machine for high 
finishing of those 

flat and cylindrical parts which 
require accuracy in roundness and 
parallelism as well as finish. Imper- 
fections and unevenness are removed 
from the work while it is revolved 
between rotating upper and lower 
plates of bonded abrasive. Work 
holders are made to suit such 
components as gudgeon pins, valve 
stems, gauge blocks, pump covers, 
piston rings, and similar classes of 
work, 
Please ask for catalogue. 


B.S.A. TOOLS LTD., BIRMINGHAM, ENGLAND 


Diameter of hones : 24° (609 mm.) 
Width of hones 6” (152.4 mm.) 


Thickness of hones 2° (50.8 mm.) 
Vertical adjustment of 

upper hones : 6 (152.4 mm.) 
Capacity of coolant tank 40 gall, (181.84 litres) 
Motor drive : 14430 
Total height of machine : 77° (1955 mm.) 


Floor space occupied 65” x 54” (1650 x 1370 mm.) 


| | 
Gh FAITHS B.S.A. External Honing Machine showing power-operated diamond truing device. 


Sole Agents Great Britain: BURTON GRIFFITHS & CO. LTD., Kitts Green, Birmingham. STEchford 3071 
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-Five ordinary 


i iti to cut 
helping British Industry to cu 
& beat foreign competition... 


Two years development in laboratory and on world-wide 
field trials enable these higher powers to be offered. 


Fenner Taper-Lock pulleys should be used on high-power 
V-Belt drives for SAFETY. 


*pvery Fenner V-Belt is ALREADY of the 
HIGH-POWER Type and is in STOCK at all branches 
and authorised distributors 


Full informatian from 


FENNER LTD HULL 


BELFAST BIRMINGHAM BURNLEY CARDIFF CLECKHEATON GLASGOW HULL LEEDS 

LIVERPOOL LONDON MANCHESTER NEWCASTLE NOTTINGHAM SHEFFIELD STOCKTON STOKE 
‘ and at 

BRISTOL CANTERBURY COVENTRY DERBY DUBLIN DUNDEE EDINBURGH LEICESTER NORWICH 
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TROUBLE 


Unbrako Screws make a better job of it... 


Where top-quality counts, Unbrako socket screws score every 
time. These tremendously tough, high-tensile socket screws, 
rigidly controlled at every stage of manufacture, are made to 

hairline-tolerance engineering standards, by the best equipped 
specialist screw organisation in Europe. Their superior 
strength usually means that when you specify Unbrako, 
you can use a smaller number of screws to take the same 
stress. They help to speed production too. There 


are Unbrako stockists all over the world. 


UNBRAKO SOCKET SCREW CO. LTD, ~ COVENTRY 
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| RE-INFORCED PLASTICS | | RE-INFORCED PLASTICS | D PLASTICS 


The iffustrations show a sectioned 
gear blank and the finished spur gear 


Wustrotions by courtesy 
of Morris Motors Limited 


R D M 
€ 
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Weston Oil Seals and ‘O” Rings protect and enhance the 

performance of almost every kind of mechanical equip- 

ment and under almost every condition throughout the 

world, They are vital parts of equipment which have to 
retain lubricants and keep dirt and water out. 

21 years’ experience is at your disposal, 


¥ 


CHARLES WESTON & CO. LTD. 
irwell Bank Works Douglas Green Pendleton Salford 6 
Telephone: Pendleton 2857-8-9, Birmingham: Midland 6952; London: Holborn 0414 
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FTING HANDLES 


on your cartons for easier and speedier 
handling, Eliminates damage to contents. 


LIFTING HANDLE onthe 
centre carton in each layer 
saves time and temper. 


Send for samples and full 
particulars or ask our 
representative to call 


DISPENSERS AVAILABLE ON REQUEST 


P. P. PAYNE & SONS LIMITED 


OFFICE & FACTORIES NDON OFFICE & SHOWROOMS 
HAYDN ROAD, NOTTINGH | BUSH HOUSE, LONDON w. 
Telephone: NOTTINGHAM 66648 | Telephone: TEMPLE BAR 


COMPANIES OVERSEAS 


P. P. Payne & Sons (Canada), Ltd., P. P. Payne & Sons (South Africa), Led., P,P. Payne & Sons (Australia) Led, 
545 Pacific Highway, 


468 King Street West, 404/5 Safric House, 
Toronto, 2 B, Corner Eloff and Plein Streets, Crows Nest, N.S.W., 


Ontario, Canada, Johannesburg, South Africa. Australia. 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 


DONCASTERS <> 
IL I) D | 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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powdire® 


jntricat 


eliminate” 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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Machen e an q serue ural 
Many of the smallet machine parts are expensi or dificult make bY 
conventional methods because Of the machining involved. With "| Ae 
process» metal powders are compressed extremely accurate dies to produce 
designs having such 4 smooth finish that further machining is 
Naturally the shapes must be such that they can be produced in 
this put it quite often possible to adjust design 5° that it be, 2 
without any of operational efficiency: We would yOu to know more 
about the gdvantage> of Powdiron. May We send you a copy of our folder 
« sintered Component® by powder Metallursy 
- 


HALLMAC Tool Range 


covers the need , _ 


From a stock range which is truly 
impressive, and is comprised 

of only finest quality tools, Hallmac supply 
practically every requirement 

in Engineers’ Smal! Tools and Sundries 


HALLMAC Supply Service 


covers the Country 
— completly 


Unified planning throughout the four Hallmac Depots, 
extended through the network of 

Hallmac Representatives, makes Hallmac Service swiftly 
available in any part of the Country. 

Write for latest leaflet listing benefits of having 


tools from HALLMAC 


sy 


Head Office and Depot: GPO Box No. 39, Macrome Road, Wolverhampton. Telephone 52001 (5 lines). 
Also Depots at London, Manchester, Glasgow. 


JW.Ad 3611 
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HALLMAC TOOLS 
L 
DISTRIBUTORS OF ENGINEERS’ SMALL TOOLS 
| _Macrome Trea fools Hand and Power Tools 


The Eaton 2-speed axle gives a high and a low ratio 

for every gear in the standard transmission. The driver 
can select the right gear for every condition, whether for 
a fast “home empty” run or heavy pulling over bad 
surfaces. The ease with which ratios can be changed 
encourages the driver to make full and intelligent use of 


the extra gears, resulting in important savings in fuel and 


a reduction of wear and tear on the vehicle. 


* EATON AXLES ARE AVAILABLE ON VEHICLES FOR THE HOME AND EXPORT MARKETS a. 
* OVER TWO MILLION EATON 2-SPEED AXLES IN VEHICLES TO-DAY es 


EATON AXLES LIMITED 


In association with 
EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A ° E.N.V. ENGINEERING CO. LTD., LONDON, N.W.10 * RUBERY OWEN & CO. LTD., DARLASTON 


VICTORIA ROAD, WARRINGTON, ENGLAND 


BED, | ‘\ 

GEAR BOX 

at 

\ 
Ly 


N obvious requirement of any manufacturer ... and 
it's our proud boast that we can meet that require- 
ment, not only with castings that are true to pattern and 
true to specification, but with castings that are delivered 


on time. Why not try us? 


West Yorkshire: Foundries 


London Office: 


YNE ANE, EDS 10 , 
SA RL HANOVER HOUSE, HANOVER SQ., W.1 
4 Telephone: MAYfair 8561 


Telephone: Leeds 294 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 

DOUBLE-ROLLER 
GEAR, made in a Very compact box. 

range of sizes For fore-and-aft or transverse layout. 
ees ee Trunnion of spigot mounting alternative 
of chassis. : 


Larger angular movement, 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 linet), Telegrams: ADAMANT, PHONE, LUTON 
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continuous 
COPPER BHRAZIMGe 


FPUBNWACES with 


Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 
ment. Extensive production trials have 
taken place and the following advantages 
proved 


* Element replacement is easy and can 
take place, if necessary, while the 
furnace is in operation. 


* Element replacement does not Involve 
rebricking, and expensive downtime is 
thus reduced. 


* Element life is no shorter than with 
conventional nickel-chromium resistors. 


For brazing a small part to a 
large article, induction heat- 
ing equipment is the answer; 
localised heat means no 
wasted heat and a ‘‘machine 
tool’’ approach to equipment 
design makes the process 
ideal for quantity-production 
methods. 


Designs are completed for standard 6”, 8” 


and | 2” furnaces ; may we send details? We 


should also be pleased to arrange a visit to 


our Heat Treatment Division, near the main 


WWlustration left: A stonderd works in Tyburn Road, where test pieces can 


5kW unit, for brazing carbide 
tool tips; photograph by 
courtesy of EDIBRAC LTD., 
Broadheath, Cheshire, monu- 
facturers of Tungsten Carbide 
products 


be brazed in a furnace of this type. 


BIRLEC 
LIMITED 


Member of the A.E.1. Group of Companies 


ERDINGTON + BIRMINGHAM « 24 (Qj C 
also LONDON SHEFFIELD GLASGOW NEWCASTLE-ON-TYNE 


sm/B.2134.54 
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As the stylists create new body designs, 


cutting down wind resistance with slab-sides 


and covered wheels, they increase the need for 


Brake Linings with the highest possible pers 


formance, As the engineer knows, streamlining 


makes a car harder to stop, besides partially cutting 


off the flow of cooling air round the brake drums. 


This, combined with faster speeds, means higher and 


higher temperatures for Brake Linings to withstand, 


Ferodo provide the answers 


Laboratory research and stringent testing both in the 


Ferodo Test House and on the powerful cars of the 


Ferodo Test Fleet have made these tough Linings 


able to stand up to tremendous heat without losing 


their efficiency. This has been proved by hard- 


driving racing men who rely on Ferodo Linings 


for world famous races and trials. 


Ferodo — and the Future 


As new years bring new ideas in the Automobile E © © 


Industry, Ferodo, with their unique facilities 
ANTI-FADE BRAKE LININGS 
CLUTCH FACINGS 
in time with, and sometimes ahead of, FEROGRIP FAN BELTS 


progress. These facilities are freely at 


for research and testing, are able to keep 


PRERODO LIMITED CHAPEL-EN-LE-PRITH 


the disposal of the Industry. A Member of the Turner & Newall Organisation 
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Clifford presses have already produced 
since the war more than 4 million Steer- 
ing Wheels for every type of vehicle. We 
are able to offer either of the two 
latest moulding methods —vulcanite or 
thermo-plastic injection. 


Pressure 
Die-Casting 


in Zinc Base Alloy and Aluminium is 
another fast growing side to our activities. 


Gr. 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 


/ 


CONSULT CLIFFORDS. 


A member of the 
Clifford Group of 
Companies. 


WhiteAd 2984 
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Friction its Fiercest 


Send for a copy of the booklet Buying a brake drum is a grave responsibility. Human 
“The Specification of Meehanite lives and the safe delivery of merchandise are dependent 
Metal,” and tell us where you upon the capacity of the brake drum to resist enormous 
saw this advertisement—it will heat without damage to the braking surface. The 
Meehanite Research Institute has conducted intensive 
study into this problem over a period of 30 years. You 
buy the results of this 30 years of research in every 


help us. 


Mechanite brake drum. 
Meehanite Motal 


MEEHANITE METAL FOUNDRIES AT YOUR SERVICE 


G. 4. Hay and Company Limited. Glasgow C. A Parsons and Company Ltd. 
Newcastle-on-Tyne, 6 GQualcast (Ealing Park) Led. London. WS Richards Foundries 
Limited. Leicester, Southern Foundries Ltd. Waddon. Croydon, Surrey Winget 
Limited. Rochester, Ashmore, Benson Pease and Co. Stockton-on-Tees. The Butteriey 
Company Limited. Ripley, Derby, Cameron and Roberton Limited. “irkintilioch 
Carmichael Bros. Limited. Nile Street, South Shields. Goulds Foundries Limited. 
— and Newport, Mon. John Harper (Meehanite) Limited. Willenhall, Scaffs 


Cast Iron Can Do it—if it’s 


THE INTERNATIONAL MEEHANITE METAL COMPANY, LTD. 


MEERION HOUSE, 4, DOWNSIDE, EPSOM, SURREY Telephone : Epsom 3507/8 Telegrams : Meerion, Epsom 
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Constructed on the Silentbloc principle 
with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression, 


exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the “Consul” 
and Zephyr Six”. 


Left: Front Suspension 
of the ‘‘ Consul"’ and 
Zephyr Six’. 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body. 


MANOR ROYAL, CRAWLEY, SUSSEX 
Tel. Crawley 2100 


AUTOMOBILE ENGINEER, May 1955 


. 
| — Scientific Development Cuts Costs 
> j 
| rare | 
| 
1GMERS AND 
 MANOFACTURERS OF | 
: 8 


12,924 Spire Parts are used in the 
assembly of every Bristol ‘ Britannia ’— for several 
very good reasons. Spire Fasteners reduce the weight 
of materials used by as much as half. And they substantially 
cut labour costs by doing away with difficult and expensive 
operations, especially in blind assembly work. In other words, 
they save weight, time and money. 
Over 9,000 of these Spire Parts used on the Britannia are 
SFP Fixes for securing the fibreglass insulation. Other important 
applications include: SNU Nuts for securing electrical components 
and terminal blocks ; SCL Clips for securing mouldings to 
window surrounds; and SRV Spring Latches (illustrated) for 
securing the floor inspection hatches. All these jobs, and 
many others besides, can be done faster, cheaper 


and better by Spire. 


1S Enquiries to 


| peed nu SIMMONDS AEROCESSORIES LTD. 
S iT $ Byron House, 7-6-9 St. james's Street, London, $.W.1 
p Head Office and Works: Treforest, Pontypridd, Glamorgan 


Also BIRMINGHAM, STOCKHOLM, COPENHAGEN, MELBOURNE, SYONEY, 
JOHANNESBURG, AMSTERDAM, MILAN & NEW YORK, 


A MEMBER OF THE FIRTH CLEVELAND Group 


cme 4998 
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G.W.B.-A. Tagliaferri Induction Melting Furnaces give : 
* ACCURATE CONTROL OF TEMPERATURE AT ALL CHARGE CONDITIONS. 


* CLOSER CONTROL OF ANALYSIS 

* COMPLETE ALLOYING AND HOMOGENEITY OF MELT BY THE MECHANICAL 
MOTION OF THE BATH. 

* REDUCTION OF HARMFUL INCLUSIONS THROUGH CLEANER OPERATING 
CONDITIONS 

* MAY BE SWITCHED OFF OVER WEEK-END, THUS ENTAILING NO STAND-BY 


LOSSES OR SUPERVISION, 


For norma! and special cast irons standard sizes of 

G.W.B.-A. Tagliaferri furnaces are available for molten metal outputs of 

140 to 2,000 !bs. per hour, Particularly suitable for thin wall castings, 

can operate from cupola melted molten metal, or melt from cold 


the furnace 
A standard range of induction furnaces is also available for light 
metal alloys having outputs of from 100 to 1,750 lbs. per hour and 
for copper and its alloys from 50 to 4,000 Ibs, per hour, 

We will be pleased to quote for furnaces for special requirements. 


GWB-A. TAGLIAFERRI 


Mains Frequency Core Type 


INDUCTION MELTING FURNACES 


G.W.B. FURNACES LTD. 
Dibdale Works, Dudley, Wores. Telephone: Dudley 4284 


Proprietors: GIBBONS BROS, LTD, and WILD-BARFIELD ELECTRIC FURNACES LTD. 
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The delivery valves of a fuel 


injection pump require most careful 


design and extreme accuracy 
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in manufacture, Acting as high 
pressure non-return valves, they also 
provide for instantaneous relief of 
pressure in the fuel line, so necessary 
for efficient engine operation. The parts of 


the valve are finished by hand lapping. 


The Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON W.3 


AP 174-744 
$1 
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For compact, flexible, DOWER 


Where space is a limiting design factor and the requirement 


is for a unit which is capable of producing power out of all 


proportion to its smal! size—in a great many cases the 


solution is to install a Plessey High Pressure Hydraulic 


Pump. Current applications of this pump in heavy duty 


agricultural and engineering equipment are as varied as 


they are numerous—and if the day-to-day increase in new 


users is any guide, there is a wealth of possibility for the 


Plessey Hydraulic Pump in industry as a whole. 


These important products... 


BOOK PRESSES BRAKE SYSTEMS -. DIESEL AND GAS TURBINE ENGINES 
EARTH MOVING EQUIPMENT . SBAUSAGE MAKING MACHINES 

TRACTORS - CEMENT MIXERS - ORANES - METAL DRAWING MACHINES 
MACHINE TOOLS INJECTION MOULDING MACHINES 


fit | Plessey HYDRAULIC 


if you have a problem which involves hydraulic power, get in touch with Plessey — 
they may well be able to provide the answer —simply, efficiently and economically. 


The Plessey Company Limited + Ilford + Essex 
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The 


Seeger Circlips are easily placed 
in position with the Seeger Circlip 
Pliers, and are just as easily 
removed. 

Their scientific design and ac- 
curate manufacture ensure that 
they are perfectly circular when in 
position, thus exerting uniform 


pressure at all points on their 
periphery. 


360 SAFE 


Because of their simplicity and 
safety, Seeger Circlips efficiently 
replace complicated methods of 
locating and retaining components 
in sleeves, housings and on shafts. 
While producing a sound, work- 
manlike assembly, they substan- 
tially save time and costs. Write 
today for technical data and price 
list. 


AUTOMOTIVE ENGINEERING LIMITED 


(One of the Sheepbridge Engineering Group) 


Green Twickenham Telephone : 


AUTOMOBILE ENGINEER, May 1955 


Popesgrove 2206-9 


Telegrams : 


Motif, Twickenham. 


OA/2824 
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ENSURES INCREASED PASSENGER COMFORT 
COMBINED WITH MAXIMUM SILENCE 


Due to the ‘Below Centre’ Pinion 
eliminating the need for floor tunnelling 


RANGE FOR 1} to 35 LITRE CARS 


THE MOSS GEAR CO LTD CROWN WORKS -TYBURN BIRMINGHAM 24 


Phone: ERDington 1661-6 
Grams: Mosgear Birmingham 
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“Users have reported a reduction of deburring costs from 
4d. to 0.6d. per unit. A company using one large and 
one small Rotofinish machine has saved £10,000 a 


year on labour.” 


Extract from SCOPE magazine for industry. 
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SAVING ON 
FINISHING COSTS 


NS 


SS 
SN 

MN 


S 


Wi 
$10,000 SAVED IN ONE YEAR 


It could happen to YOU 


“Rotofinish” precision barrelling techniques have been 
developed for deburring, de-scaling, radiusing, honing and 
polishing to very fine limits. 

The equipment and processes are used by many famous 
engineering firms at home and overseas who demand speed, 
precision and economy in their finishing departments. 

So many different components made from almost any 
material can be processed, that it is advisable for a Roto- 
Finish engineer to select the suitable parts for your 
production. Free trial processing follows so that we can 
prove the value of “Rotofinish”’ to you before you buy. 

Ask for the Roto-Finish engineer to call—it will cost 


you nothing and may save you thousands These are the two machines that saved £10,000 in one year. 
. 


(Dept. A.5.) MARK ROAD: HEMEL HEMPSTEAD: HERTS Phone Boxmoor 4600 


MECHANICAL PROCESSES FOR DEBURRING, POLISHING AND HONING 
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TRADE mann 


“Extra-Duty” petrol engine 


in the 


Bedford 5 ton, long-wheelbase, dropside truck., 


THIS MARK 
ON ALL VANDERVELL 
PRODUCTS 


VANDERVELL PRODUCTS LIMITED * WESTERN AVENUE * ACTON WS ° LONDON 


86 AUTOMOBILE ENGINEER, May 1955 


lt—“( 
| 
fit 
| BEARINGS AND BUSHES 
ad ctiginal equipment 


CLAMPTIP TOOLS offer 


even longer life from carbide 


The Wimet range of Clamptip tools offers users the benefits 
of improved tool performance, infinitely longer carbide life, g Typical applications 
and a variety of tooling possibilities. 
These tools may be used in any combination one with another 
or incorporated with standard tools in a set-up. 


~ 


STRESS-FREE SOLID INSERTS 


Tool performance is improved since the solid 
carbide inserts are secured entirely by mechanical i es 

means and thus remain free from the stresses Turning. facing and pro- 
usually inherent in brazed tools, Gucing Fadl with round 


insert Clamptp tools 


Plain turning and facing 

»plication of Clamptup 
MULTIPLE CUTTING POINTS tools with triangular 
When cutting edges become dulled, the insert can con 
be repositioned in its holder. Only when all edges 
have been so used is it necessary to remove for 
resharpening. 


SIMPLIFIED RESERVICING AND 
UNDISTURBED TOOL SETTINGS 


In multi-tool set-ups the use of Clamptip tools F A multi-tool application 
enables tool settings to remain undisturbed when a 
carbide inserts require removal for reservicing. irae 

At the end of the long carbide life of the tool, the 
insert is replaced with another of standard size 
(alternatively, the remaining unused carbide may 
be brazed to a steel insert when the fullest possible 
service may then be obtained from the Wimet). 


Write to-day for your copy 
of the Wimet Clamptip Tools 
Made in Three Types “te Se , | leaflet. It contains full details 
of all types, sizes, 
and grades of 
Wimet inserts 


Wimet Clamptip Tools are 
made with round, square, or 
triangular inserts in a range of ; 
sizes of each type. Inserts are i available, 
available in grades of Wimet recommended for bs 

roughing or finishing cuts on either cast iron and 

non-ferrous materials or steels. 


WICKMAN 0f COVENTRY 


WICKMAN LIMITED, WIMET DIVISION, TORRINGTON AVENUE 
COVENTRY, ENGLAND. Telephone: Tile Hill 66621 
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In the Skefko Mechanical Test Laboratory is a battery of fatigue-testing 
machines in which bearings are run continuously at speeds and under loads 
far in excess of normal operation. This is one method used to determine 
accurately the life and load carrying capacities of SS0S/P’ ball and roller 
bearings . . . and is typical of the care and thorough attention to detail that 
lies behind the manufacture of all SACS" products. That is why you can rely 


on every SA0SIP" bearing to give long and satisfactory results in service. 


THE SKEFKO BALL BEARING COMPANY LIMITED « LUTON ° BEDS. 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
CRESS ROLLER, TAPER ROLLER AND SPHERICAL ROLLER. 


BALL, 


G 105 
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The Automatic Factory 


HERE is much truth in the American dictum that 

“the cheapest handling is always the handling you 

don’t have to do.”” This, of course, is not a universal 

truth, since the availability and price of labour are 
important factors in determining the economics of mecha- 
nical, as opposed to manual, handling of work. It is, how- 
ever, substantially true of all highly industrialized countries, 
and particularly of the United States of America. 

During the past decade the American automobile 
industry has made considerable progress towards the 
automatic factory and the developments for the production 
of 1955 models show that progress is continuing at a greatly 
accelerated rate. Probably the most important develop- 
ments have been those in devices for transferring work 
from one machine, or banks of machines, to another and 
for changing the position in which the workpiece passes 
through the machines. These devices are, of course, 
pre-requisites for any further advance towards the fully 
automatic factory. Their development in this country has 
lagged far behind American practice; in great measure this 
is due to differences in output. 


Cylinder block machining 


It is not difficult to envisage a fully automatic machining 
line for cylinder blocks, in which the block is loaded at 
the first station and then passes through the complete 
operational sequence and is delivered to the assembly 
section without being touched by hand. Such a line would 
have to include automatic inspection devices for every 
dimension, and the devices would have to embody some 
means of identifying and, if possible, ejecting faulty parts 
from the machine production line. For instance, an 
interesting inspection station has been incorporated in an 
American cylinder block line. On its journey through the 
machine, the block is pressure tested for leaks. If a leak 
exists, the faulty workpiece is automatically marked with 
yellow paint in a predetermined location. The block then 
continues through the machine for the completion of all 
subsequent operations, and there is no hold up of pro- 
duction. At the end of the line, the blocks pass an electronic 
eye, and any block bearing the yellow paint mark is picked 
out by the electronic eye and automatically shunted to a 
conveyor leading to the salvage section. 

Whether it is a cause of the rapid American advance 
towards the fully automatic factory or a result of the 
advance is not certain, but in recent years several concerns 
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have been organized solely for the development and manu- 
facture of automatic devices for use in conjunction with 
multi-station transfer machines. They have indeed played 
a most important part. The design and manufacture of 
the units controlling the cutting tools remain with esta- 
blished machine-tool manufacturers, while the newer 
organizations concentrate on developing automatic handling 
and inspection devices. 

The automobile industry in this country already makes 
wide use of relatively small engineering firms for many 

recision jigs and fixtures. Because of this there is close 
iaison between the automobile industry, the machine tool 
makers and the manufacturers of jigs and fixtures. It 
would be to the advantage of all concerned if the makers 
of jigs and fixtures were able to undertake the development 
of automatic devices for loading work into machines, 
for transferring work from one machine to another and 
for inspecting work. 

The development of suitable devices should not present 
any serious technical difficulty since the principles involved 
have already been widely employed in the British auto- 
mobile industry. For instance, it is now commonplace to 
employ mechanical motions that are synchronized with 
other motions and initiated by some form of limit switches. 
What may be more difficult is to devise units that can 
readily be modified to conform with design changes. 
There is always a danger that the increased complexity and 
first cost of modern production equipment may act as a 
brake on design progress. It is, therefore, of the greatest 
importance that the machines and all auxiliary equipment 
shall be capable of modification. 


Social aspects 


In addition to the technical aspects of the subject, there 
is also the important social aspect. In the United States 
of America, where hitherto the workers on the shop floor 
have given a ready welcome to the introduction of new 
machines and methods, the Trades Unions are already 
expressing grave misgivings and are considering opposing 
any extension in the use of multi-station transfer machines. 
In this country also, despite the limited use that is being 
made of transfer machines, the shop stewards in the 
Midlands have recently expressed disquiet about this 
development. There are not, at the moment, any real 
grounds for disquiet, since the men displaced by the 
introduction of multi-station transfer machines have easily 
found alternative employment, usually in the same organiza- 
tion, But opposition based on faulty premises can be 
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dangerous and it should be stilled as quickly as possible by 
keeping the workers fully apprised of developments and by 
full explanations of the results that are to be expected. 


Whither Design? 


INDING faults with current car design and 

suggesting future developments are subjects that 

interest most motorists; they are also particularly 

engaging fields of speculation for engineers. Many 
of the unfavourable criticisms and most of the suggestions 
can be discounted because those who make them obviously 
do not understand that, though something may be desirable, 
it is not necessarily feasible. This, however, does not apply 
to the opinions expressed by Raymond Loewy in a talk 
at a meeting of the American Society of Automotive 
Engineers in Detroit. 

Some of Mr. Loewy’s unfavourable criticisms can 
scarcely be applied to current British designs; others are 
applicable, but with far less force than to American. There 
are two points where American designs are considered to 
have gone grievously astray. First, the manufacturers 
have deliberately chosen to produce bulkier and bulkier 
models, This, of course, has meant increased weight and 
has been an important factor in the horse-power race 
which has been one of the dominating features in American 
automobile development since 1953. 

It must be said that engine designers in general never 
looked upon this race with any great favour, and chassis 
engineers almost without exception would like to see it 
quietly forgotten. There is now a campaign to use 
maximum torque in place of maximum horse-power as a 
major selling point. However, before this can be effected 
it will be necessary to re-educate sales staffs and the 
American public, since both are now thoroughly in- 
doctrinated with the theory that there is some magical 
virtue in very high maximum horse-power. 


Excessive decoration 


A second unfavourable criticism was directed against the 
excessive use of chrome ornamentation. Loewy refuses 
to believe that this, any more than tremendous engine 
power, is what the American public really want. Fortunately, 
British designers have not gone to such lengths in the use 
of chromium plate as the Americans—we sincerely hope 
they never will. Nevertheless, some of our designers would 
do well to remember that while excessive or faulty decora- 
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tion can spoil the effect of good lines, bad or mediocre 
lines can never be corrected by added decoration. 

Loewy’s opinions about the changes that should be made 
must have caused raised eyebrows even in Detroit. In 
this country some of them will be regarded as startling, 
particularly when it is remembered that they are advanced 
as proposals for immediate development. The changes 
will be determined by the following factors:— 

(1) Better highways and more and faster traffic call for 
streamlining, smooth undercarriage and improved per- 
formance. 

(2) With greater traffic density, easier manceuvrability 
in all directions is necessary. 

(3) Semi-automatic driving is more relaxing and there- 
fore more dangerous—devices to protect the occupants of 
the vehicle should be standard equipment. 

(4) People will be owning two or more cars, which will 
create a greater demand for specialized vehicles. 

(5) Much greater emphasis will be placed on safety in 
car design generally. 


Suggested developments 


Some of the ways in which these requirements may be 
met are obvious. For instance, more compact power units 
will permit lower bonnet lines, with consequent better 
forward visibility from the driving seat, and Loewy 
considers that 360 deg visibility is assured and there may be 
a return to flat windshields to reduce reflections at night. 
A most surprising suggestion in connection with visibility 
is that a low-price radar unit will be developed for driving 
in fog. 

Another surprising suggestion is that, in addition to 
the normal forward and reverse movements, cars should 
also be capable of lateral movement to allow close parking. 
While no-one will deny the advantages of close and easy 
parking, we doubt whether they are worth the extra 
mechanical complications that would be necessary to give 
lateral movement. However, such is the ingenuity of 
American engineers that a statement of the desirability 
of lateral movement may be regarded as a challenge to 
produce the necessary mechanism, whether costly or other- 
wise. It is also suggested that drivers may wear wrist 
shock coils; alternatively, other means of transmitting body 
impulses will be found. These will detect the metabolic 
and neuro-electrical variations that take place in the human 
body when it relaxes and goes to sleep. They will restore 
the safety factors lost as driving becomes semi-automatic. 
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M.G. MAGNETTE 


1; Litre, High Performance Saloon Car 


HEN the M.G. Magnette was 

first conceived, it was intended 

to replace the 1} litre model. 
The aim was at a low-built, four-seater 
saloon of brisk performance, good road 
holding and steering, and with a braking 
performance to match its other per- 
formance characteristics. This vehicle 
has been designed for those who appre- 
ciate the finer points of driving and 
who are prepared to pay a little extra 
for good quality. 

It is powered by the B.M.C., four- 
cylinder, 1,489 cm* engine, which has a 
bore of 73-02 mm, a stroke of 89mm, 
and a compression ratio of 7-15:1. The 
unit develops 60 b.h.p. at 4,600 r.p.m., 
and has a maximum torque of 78 |b-ft 
at 3,000r.p.m. A three-bearing crank- 
shaft is employed. The well-known 
heart-shaped type of combustion 
chamber, characteristic of the B.M.C. 
engines, is incorporated. A single cam- 
shaft in the side of the crankcase 
actuates the push rods and rockers of 
the overhead valve gear. This engine, 
complete with carburettors and air 
cleaner, weighs 404 lb dry; the gear box 
and clutch together weigh 80-1 Ib. 

The kerb weight of the vehicle, with 
five gallons of fuel, is 2,478 lb and the 
weight distribution is 54 per cent to the 
front and 46 per cent to the rear. The 
engine power per ton is 54-2 b.h.p. This 
should give lively acceleration. The 
brake lining area per ton is 104-5 in’, a 
figure that is ample, even in moun- 
tainous terrain, for this class of car. 

A particularly well-designed trans- 
mission system is incorporated. A note- 
worthy feature is the careful attention to 
the lubrication of the gearbox. This 
should help to give long, trouble-free 
life and, what is perhaps equally 
important, the noise level should 
remain low for an exceptionally long 


SPECIFICATION 
ENGINE: Four cylinders. Bore and 
stroke 73-025 mm (2°875 in) x 89-0 mm 
(3-5in). Swept volume 1,489 cm* 
(90-8 in*). Maximum b.h.p. 60 at 
4,600 r.p.m. Maximum b.m.e.p. and 
torque respectively 125 /bjin® and 
76:1 lb-ft at 3,000 r.p.m. Compression 
ratio 7:15:1. Three-bearing crankshoft, 
fully balanced. Overhead valves, push 
rod operated. Carburettors: twin S.U. 
downdraught, with diameter 
choke. Heart-shaped combustion 
chambers. 

TRANSMISSION: Borg and Beck single 
dry plate clutch, 8 in diameter, Four 
forward speeds and one reverse. 
Ratios: top 1:1, third 1:374;1, second 
2:214:1, first 3-64:1, and reverse 
4:76:1. Hardy Spicer open propeller 
shaft. 

REAR AXLE: Three-quarter floating 
unit, with hypoid bevel and banjo casing. 
Final drive ratio 8:39. 

FRONT SUSPENSION : Double transverse 
link, with brake torque struts and coil 
springs. Girling, 1 in bore, telescopic, 
finned shock absorbers; length, 9% in— 


compressed and 144, in—1342in 
extended. 

REAR SUSPENSION: Semi-elliptic leaf 
springs with through axle, Girling, 1 in 
bore, telescopic finned shock absorbers, 
12 in compressed and 19 in extended 
STEERING: M.G., rack and pinion type 
2} turns of the 17 in diameter steering 
wheel from lock to lock. Turning circle 
37 ft 6in. 

BRAKES: Front, Lockheed hydraulic, two 
leading shoe. Rear, Lockheed hydraulic, 
one leading and one trailing shoe, with 
mechanical parking brake. Drum 
diameter 10 in. Shoe width 1} in, Total 
friction lining area 134-4 

TYRES: 5: 5:00. Pressure: front 
24 Ibjin*, rear 26 Ib{in*. 
DIMENSIONS: Wheelbase 8 ft 6 in. 
Track: front and rear 4 ft 3 in. Ground 
clearance Overall length 
14ft tin. Overall width 5S ft Zin. 
Overall height 4 ft 10 in. Frontal area 
20 ft®. Curb weight 2,478 1b, with 
5 gallons of fuel. Front/rear weight 
distribution 54-3/45:7, Engine dry 
weight 404/b, power unit complete. 
Body weight 760 |b, without seats and 
trim. Gearbox and clutch weight 80:1 /b. 


period. In less well-designed gearboxes, 
noise generally begins to develop as a 
result of wear of the bearings, as a result 
of which the gears mesh incorrectly. 
Although the gearbox is a standard unit 
designed for incorporation in other 
vehicles, and therefore can be fitted 
with a_ steering column gear shift 
control, in the Magnette floor- 
mounted type of gear shift lever is 
employed, since this type is preferred 
by most drivers of high performance 
cars. 

conventional rear suspension 
system is employed, and a simple semi- 


elliptic spring layout has been found 
adequate. There is no anti-roll bar on 
this vehicle since it is low slung and 
shows no tendency to undue rolling. At 
the front, a double transverse link and 
coil spring layout has been adopted. 
Care has been taken to ensure that the 
linkage is sufficiently rigid to avoid un- 
desirable steering characteristics, parti- 
cularly under the influence of brake 
torque. This has been accomplished by 
employing additional links to assist both 
the lower single transverse link and 
upper wishbone in reacting brake torque 
and drag loads. Coil] springs have been 


The traditional type of radiator grille has been blended tastefully with the modern styling of the M.G. Magnette, which is only 4ft 10in high 
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employed \vecause torsion bars are out 
of the question with such a low floor, 
but in any case, extremely satisfactory 
suspension characteristics are obtainable 
with the coil spring type of arrange- 
ment. To obtain positive steering 
characteristics, a rack and pinion type 
unit is employed. A flexible coupling 
is incorporated in the steering column 
to damp out shocks and vibration. 

So far as the body is concerned, its 
low lines minimize air resistance and 
give the vehicle an appearance that is 
characteristic of sports saloon cars. 
Although the body is designed to form 
a rigid box structure, the strength and 
stiffness of the base is adequate to sup- 
port the vehicle satisfactorily without 
the help of the roof. Generally, chassis- 
less construction is inherently stronger 
and stiffer than a separate frame and 
body combination. 


Clutch and gearbox 

A Borg and Beck, single-dry-plate 
clutch with a sprung centre is employed 
The outside diameter of the friction 
lining is 8 in and its inside diameter is 
5, in. Six pressure springs are fitted, 
and the spring load, assembled, is 990 
1,050 lb. The withdrawal thrust ring is 
of carbon-based material and there is no 
compensating device or engine tie, since 
hydraulic actuation is employed. A bell 
housing that is integral with the die-cast 
aluminium gearbox encloses the whole 
unit. 

The four-speed gearbox weighs 67 |b 
dry. Its oi] capacity is four pints, and 
S.A.E.30 grade is recommended. 
Synchro-mechanisms are employed with 
top, third and second speeds. The ratios 
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obtainable are: top 1:1, third 1-374:1, 
second 2-214:1, first 3-64:1 and reverse 
4-76:1. A conventional type of floor- 
mounted gear shift lever is employed 
and gives positive control, 

At the front of the box, a die-cast 
aluminium cover is bolted on to retain 
the primary shaft bearing. In it a scroll 
type oil return is machined in the bore 
through which the primary shaft passes. 
This cover positively locates the 
primary shaft assembly in the usual 
manner: that is, it retains a snap ring 
against a seating in a shallow counter- 
bore round the bearing housing, and 
this snap ring is sprung into a groove 
in the cuter periphery of the outer race 
of the ball bearing that carries the 
primary shaft assembly. The inner race 
of the ball bearing is pulled up against 
the primary gear by a ring nut, locked 
by a tab washer, on a 1} in diameter 
thread on the En 361 primary shaft. 
This shaft is { in diameter at the spigot 
bearing at the front end, and 1 in 
diameter over the splines that carry the 
driven plate of the clutch, Integral with 
the front end of the gear and shaft are 
the cone and tooth ring for the first 
speed synchro unit. The tooth ring is 
i in thick and the thickness of the 
primary gear is {in at the pitch circle 
diameter. 

An En 361 mainshaft is employed; its 
overall length is about 24/in. This 
dimension is unusually large because the 
rear extension of the gearbox jis long. 
However, the distance between the 
centres of the bal] bearings in the front 
and rear walls of the gearbox is only 
about 7j in. At the front, the diameter 


of the shaft is reduced to about {} in 
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where it spigots into the 14 in long, 
needle roller bearing in the primary 
shaft. The bore in the primary shaft is 
about |? in diameter. 

A simple cup-and-cone type synchro 
unit for the top and third speeds is 
mounted on the 14 in diameter splined 
portion of the mainshaft, immediately 


behind the spigot bearing. Three 
spring - loaded - ball detents, housed 
radially in the centre component, 


register in grooves in the En 18C sleeve 
component. The included angle of the 
cones is 20 deg and the mean diameter 
of the conical surfaces is about 2,; in 
for top and 2}in for third speed. Dura- 
vint bronze synchro-cups float in 
annular recesses, one in each end of 
the stamped En 18C centre component. 

Three slots are machined radially in 
the material round each of the recesses. 
Projecting through them are lugs spaced 
120 deg apart round the peripheries of 
the two synchro-cups. These lugs 
extend outwards as far as the roots of 
the splines in the sleeve member. To 
provide clearance for each lug and to 
form a V-shaped lead-in to centralize 
it in its slot after the synchronization, 
the ends of two of these ‘splines are 
machined off obliquely at an included 
angle of 30 deg for a length of about 
is in, The inner end of each lug, that is, 
the end facing towards the centre of the 
synchro unit, is chamfered to a V-shape 
to seat in the lead-in. 

During the initial stages of gear 
selection, the sleeve, and with it the 
centre member and cup ring, are moved 
axially until the cup and cone engage. 
If the driving and driven assemblies are 
not synchronized, the cup is rotated 


An outstanding feature of the Magnette gearbox is its lubrication system, by means of which all the principal bearings in the unit are 


positively fed with oil 
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through a small angle, which is limited 
by the clearance between the lugs and 
edges of their slots, and in this position 
the lugs baulk further movement of the 
sleeve. When synchronization has been 
effected, the chamfered edges of the 
lugs slide into the V-shaped seatings 
on the ends of the splines adjacent to 
them; thus they are centralized, so the 
sleeve can be slid into full engagement 
with the tooth ring of the gear. 

The third speed gear, with its 1% in 
thick integral tooth ring for the synchro 
unit, floats on a phosphor bronze bush. 
Its effective bearing length is 1} in, and 
the outside and inside diameters of the 
bush are respectively 1-3115-1-3120 in 
and 1-124-1-:125in. The bush is 
flanged inwards at its forward end and 
splines are cut in the flange to locate the 
component against rotation relative to 
the mainshaft. A 3 in wide, oil groove is 
machined round its outer periphery, 
and a radial hole in the base of the 
groove allows oil, from passages drilled 
in the mainshaft, to pass through the 
bush. 

Another phosphor bronze — bush, 
behind the first, carries the second 
speed gear with its integral cone and 
i in thick tooth ring. Separating the 
two bushes is a 3; in thick phosphor 
bronze thrust washer with four slots cut 
in its inner periphery. Two diametri- 
cally opposite dogs are formed on the 
adjacent ends of each bush to register 
in these four slots and lock the whole 
assembly together: thus, neither the 
bushes nor the washer can rotate rela- 
tive to the mainshaft. 

Lubrication of the second speed bush 
is effected in the same way as that 
already described for the third speed 
bush, but the oil groove is 4 in, instead 
of jin, wide. Its inside and outside 
diameters are respectively 1-126-1-127 in 
and 1-3115-1-3120 in, and the effective 
bearing length is ljin. This inside 
diameter is about 0-002 in larger than 
that of the third speed bush, which is 
the master component so far as loca- 
tion against rotation is concerned. To 
have made both bushes the same inside 
diameter, and therefore the same fit on 
the parallel shaft, would have intro- 
duced difficulties on assembly, since the 
second speed bush has to be pressed 
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further along the shaft than the third 
speed one. 

The second and third speed gear 
assembly is retained between two 1% in 
thick, case hardened mild steel thrust 
washers. At the rear, the washer is 
divided diametrically and is fitted 
between the end of the second speed 
cone and a shoulder round the splines 
that carry the centre component of the 
synchro unit. The two parts of the ring 
are retained in position by the synchro- 
cup, which surrounds them. 

A different method is employed to 
retain the front washer. This com- 
ponent is internally splined and is 
assembled from the front on to the 
splined end of the shaft until it is 
stopped by a spring-loaded plunger 
projecting from a radial hole drilled in 
the base of one of the splines of the 
shaft. Then the plunger has to be 
depressed so that the washer can move 
over it. At this station, a groove is 
machined round the splines, and the 
washer is rotated in this groove until the 
plunger springs up between two of the 
internal splines and prevents further 
rotation, Thus, the splines in the washer 
are half a pitch out of normal phase 
relative to those round the shaft, so the 
washer cannot move axially. The head 
of the plunger is chamfered so that a 
small screwdriver can be used to push 
it down to allow the washer to be 
rotated back again to dismantle the 
assembly. 

The mean diameter of the conical face 
of the second speed synchro cone is 
about 1{) in. As in the third and top 
speed assemblies, the cup is carried in 
a counterbore in the centre component 
of the synchro unit. The first speed gear 
is formed on the sleeve of this unit. 
There are three  spring-loaded-ball 
detents in the centre component, which 
is allowed a limited axial float on the 
1} in diameter splined portion of the 
shaft. 

Location of the complete mainshaft 
assembly is effected at the rear ball 
bearing. The inner race of this bearing 
is mounted on a 1} in diameter portion 
of the shaft and bears against a 
shoulder formed at the ends of the 
splines that carry the centre component 
of the second speed synchro unit. 


TABLE |. GEARBOX DATA 


Diametral 
pitch 


Helix angle 


Behind this bearing is a 2{i in long, 
distance sleeve and the keyed-on En 1A 
speedo gear. The whole assembly is 
retained by a ring nut tightened against 
the speedo gear and locked by a tab 
washer. The distance sleeve forms a 
muff to help to carry the oil to lubricate 
the mainshaft. Details of this lubrication 
system will be given later. 

The outer race of the ball bearing is 
carried in a circular housing, which is 
spigoted into a circular aperture in the 
rear wall of the gearbox. This arrange- 
ment has been adopted so that the 
whole of the assembly on the main- 
shaft, including the bearing housing, 
can be assembled in through the aper- 
ture in the rear wall. The bearing and 
its housing are retained by the rear 
extension casting, which is bolted on. 
Behind the speedo gear and its retain- 
ing nut, the mainshaft is 1 in diameter 
and splines are cut on its rear end to 
carry the sleeve of the sliding joint. 

A felt dust seal and a lip type oil 
seal ere housed, with the oil seal inner- 
most, in a cupped, steel pressing 
assembled on to the rear end of the 
extension. ‘To hold the assembly on, 
the rim of the cup is rolled into a 
groove round the extension. A tubular 
shroud, mounted in a similar manner 
on the sleeve component of the sliding 
joint, surrounds the seal housing. The 
sliding joint operates in a 2] in long 
inside diameter, phosphor 
bronze bush. A noteworthy feature of 
this gearbox is that a small breather is 
screwed into the top of the extension 
so there is no possibility of oil being 
forced out by fluctuations in pressure 
due to the pumping action of the 
sliding joint, or to build-up of pressure 
internally as the unit warms up. 

All the layshaft gears are in one 
cluster on the En 361 sleeve. This com- 
ponent is carried on needle roller bear- 
ings on the } in diameter, En 352 shaft. 
There are three rows of needle rollers, 
one at the rear and two at the front. 
The reason why two rows of rollers 
are employed at the front, despite the 
fact that the loading is heaviest on the 
rear, is that by far the greater propor- 
tion of running is done on the higher 
gears, so both fatigue and wear tend to 
be greatest at the front. All the rollers 


Thickness of 
gear blank at 
p.c. diameter 


Material 


Primary gear: 
Constant mesh 
Dog teeth 

3rd speed gear 

2nd speed gear 

Ist speed gear: 
External 
Internal 

Layshaft cluster: 
Layshaft gear 
3rd speed gear 
2nd speed gear 
Ist speed gear 

Reverse speed gear 

Reverse idler gear 


10-0231 
10-8 15°45 straight 
10-0231 33 deg 21 min 26 sec 
10 WwW deg 


33 deg 21 min 26 sec 


straight 
straight 


8 
10°8 15°45 


12 33 deg 21 min 26 sec 
12 33 deg 21 min 26 sec 
11-547 deg 
8 straight 
8 (topped) straight 
8 (topped) straight 
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Number 
teeth 
21 En 34R in 
30 En 34R in 
25 En 34R 
3] En 34R in 
28 En 34R in 
27 En 34R 
0 En 34R in 
26 En 34R in 
20 En 34R in 
1] En 34R in 
En 18C in 
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are jin long, and a wrapped, steel 
distance tube separates the front and 
rear sets. At each end, a #zin thick. 
case hardened En 18C thrust washer is 
interposed between the cluster and the 
end walls of the gearbox. The shaft is 
carried in holes in the end walls of the 
box and is located between the front 
cover and rear extension castings. At 
its front end, it is shouldered diametri- 
cally, by machining away a semi-cylin- 
drical portion, and the remaining 
portion projects into a semi-circular 
hole in the front cover and thus is 
prevented from rotating 

The front end of the jin diameter 
En 32B reverse idler spindle is carried 
in a boss cast integrally in the base of 
the box and its rear end is in the rear 
wall. This spindle is locked at its for- 
ward end by a dowel-ended set bolt 
which is screwed radially through the 
boss and registers in a diametral hole 
in it. Pressed into the idler pinion is a 
phosphor bronze bush 1% in long. The 
running clearance between the bore of 
the bush and the spindle is 0-003- 
0-0015 in. 

An outstanding feature of this gear- 
box is its lubrication system. When the 
unit is static almost all the layshaft 
cluster is submerged below the oil level. 
Lubricant splashed through the 
primary gear bearing falls down into a 
space between the front cover and the 
front end of the box. Thence it passes 
into an axial] drilling in the layshaft and 
out through radial holes to lubricate the 
roller bearings at that end of the 
cluster. 

At the rear of the box, the other lay- 
shaft bearing is lubricated in a similar 
manner, except that this end is always 
submerged below the oil level, so it is 
not necessary to supply the space 
between the rear cover and the end 
wall of the box from above. This space 
forms part of the balancer duct that 
maintains the oil levels equal in the 
main part of the box and the rear 
extension. The positive feeding of the 
roller bearings with lubricant is a good 
feature since, despite the fact that they 
are below the oil level, they might 
otherwise be starved by centrifugal 
action, 

Lubricant 


splashed through the 


mainshaft bearing at the rear of the box 


Lugs project downwards from the selector 
fork collars into a gate assembled into the 
side of the gearbox 
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is collected in a space in the front end 
of the rear extension casting. From 
there, it passes up a ys in diameter duct 
to an annular groove in the bore of the 
casting, which houses the muff around 
the shaft. A spiral groove round the 
muff passes the oil forward to another 
annular groove, this time round the 
muff, and thence through a radial hole 
into a 14 in long annular groove in the 
bore of the muff. From there, it passes 
through a radial hole into an axial one 
drilled from the front end of the main- 
shaft. As the oil passes forward along 
the length of the shaft, some goes out 
through radial holes to lubricate the 
second and third speed gear bushes and 
the remainder passes through a 
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The ends of the arms of a C-shaped plate 
register in the striker forks so that only one 
gear can be engaged at a time 


restrictor plug in the end of the shaft 
to lubricate the spigot bearing. 

There are two subsidiary lubrication 
systems in the rear extension. One 
serves the speedo gear. A } in diameter 
hole, drilled through the mainshaft 
bearing housing and the rear extension, 
breaks out of the casting immediately 
above the speedo gear. This hole slopes 
downwards towards the rear so that oil 
splashed into it runs down and drops 
on to the gear. 

Aa overflow from the space behind 
the rear bearing runs into a trough that 
extends rearwards in the rear extension 
and feeds into a space immediately in 
front of the bush of the sliding joint. 
This ensures that, while the bush is 
adequately lubricated, the space in 
front of it is not flooded with oil, a 
condition which would lead to excessive 
quantities being pumped in and out of 
the sliding joint. A drainage duct is 
cored from the bottom of the space 
between the rear end of the bush and 
the oil seal, into the main chamber of 
the extension. 

A turret for the En 3A striker lever 
is mounted near the rear end of the 
extension casting. On the lower end 
of the lever, a spherical head is formed, 
and round it is a phosphor bronze bush. 
This bush is in two semi-circular sec- 
tions held together by a circlip in a 
groove round its outer periphery. It is 
housed in an En 3A fitting secured by 
means of a pinch bolt on the end of a 
remote-control rod. This fitting is 
positively prevented from rotating on 
the shaft by a Woodruff key. 

The rod is housed in the rear exten- 
sion and its axis is parallel to the main- 
shaft. Its front end projects through a 
hole in the front wall of the extension 
casting. A plate bolted to the rear face 
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of this front wall is drilled to carry the 
rear ends of the En 32B selector rods 
housed in the side of the gearbox and 
the spring-loaded ball type locks. 
Another striker lever, keyed on and 
secured by a pinch bolt, is carried near 
the front end of the remote-control rod. 
This lever projects in the usual manner 
into striker forks on the rear ends of 
the selector rods. These forks are 
secured to the rods by conical ended 
set screws inserted radially into their 
bosses to register in holes in the rods. 
This remote control layout is lighter, 
more compact and less expensive than 
the more usual separate control-hous- 
ing arrangement bolted on top of the 
extension. 

The interlock mechanism is some- 
what unusual, In the rear extension 
casting, a C-shaped plate is arranged so 
that when the gear shift lever is in 
neutral, the ends of its arms project 
into the striker forks on each side of 
the striker lever. This plate is pivoted 
at a point to the rear of the forks, on a 
right angle bracket bolted to a lug on 
the casting under the pressed steel 
cover on top of the extension casting. 
Side-to-side movement of the striker 
lever turns the plate about its pivot and 
aligns the gap between the ends of its 
arms with one or other of the striker 
forks. When a gear is selected, the 
appropriate fork is moved into the gap 
between the arms of the plate, which 
is only just wide enough to accom- 
modate it. Thus, it is impossible to 
select more than one gear at a time. A 
right angle bracket in the main body 
of the gearbox is slotted to form a gate, 
and tongues projecting down from the 
bosses of the striker forks register in 
the slots. The reason for the adoption 
of this interlock arrangement is that in 
other vehicles, this gearbox is used 
with a steering column gear shift 
control, With this type of control, the 
transverse movement of the striker 
lever is effected by moving the C-plate 
about its pivot. The reverse baulk 
mechanism is a spring-loaded plunger 
that bears against an arm on the fitting 
at the rear end of the remote-control 
rod. A cam on this fitting actuates the 
plunger of the reversing lamp switch, 
which is screwed into the side of the 
turret casting. 

The front ends of the selector rods 


The gearbox with its side cover and gate 
removed to show the selector rods and forks 
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are supported in the front wall of the 
gearbox, and the selector forks are 
secured to the rods in a similar manner 
to the striker forks. The selector fork 
for top and third speed registers in a 
groove round the sliding member but 
that for second and bottom speeds is 
of channel section and fits round the 
first speed gear on the sleeve. All the 
forks are of aluminium. bronze. 

A die-cast aluminium cover bolted 
on the side of the box gives access to 
the selector mechanism, and a small 
pressed steel cover on top of the exten- 
sion gives access to the striker forks. 
The oil level dip-stick is carried in a 
boss on top of the gearbox casing and 
the drain plug is below it. This gearbox 
arrangement is noteworthy for its com- 
pactness. The overall height of the gear 
assembly is about 6} in, and its overall 
width, complete with selector rods, is 
approximately 6 in. 


Rear axle 


A Hardy Spicer propeller shaft, with 
needle roller bearing universal joints, 
transmits the drive to the rear axle. 
The shaft is 2}in diameter and its 
length between centres is 50-38 in. The 
axle is of the three-quarter floating, 
hypoid bevel type in a banjo casing. 
The oil capacity of the unit is 2} pt, 
and Hypoid 90 grade is recommended. 

The B.S.1490-LM4-M gear carrier 
is secured to the banjo casing by ten 
Ys in diameter bolts. In the nose piece, 
the axis of the case hardened En 35, 3 
per cent nickel chrome steel pinion is 
offset lin below that of the crown 
wheel and in from the axis of the 


AUTOMOBILE 
ENGINEER 


differential pinion. Two taper roller 
bearings, separated by a 2 in long, 
barrel-shaped distance piece, support 
the pinion shaft. The distance piece is 
a casting: it is less expensive than a 
drawn tube and its barrel shape gives 
it more resilience. 

At the rear bearing, the shaft 
diameter is 1} in; at the front bearing 
it is lin. The whole assembly, com- 
prising the two bearings, distance piece 
and companion flange for the universal 
joint, is pulled against a distance 
washer, which seats on the front face 
of the pinion, by a nut on the jin 
diameter threaded end of the shaft. 
This distance washer is fitted to clear 
the fillet radius between the spindle 
and the pinion, and it also is used to 
adjust the axial position of the pinion. 
It is made in a range of thicknesses in 
increments of 0-002 in, from 0-112 in to 
0-126 in. The pre-load of the bearings 
is adjusted by tightening the nut on the 
front end of the shaft until the torque 
required to rotate the assembly is 11- 
13 lb-in without the oil seal, or 14- 
16 lb-in with the oil seal in position. 

During assembly, the shaft, with the 
rear roller bearing on it, is inserted from 
the rear, the other components, includ- 
ing the front bearing, are then 
assembled from the front. The lip type 
oil seal is housed in the front end of 
the casting and its inner periphery 
bears on the boss of the companion 
flange for the universal joint. A cupped, 
pressed steel shroud is pressed on to 
the boss of the companion flange for 
the universal joint and surrounds the 
seal assembly to protect it from foreign 
matter. Lubrication of the bearings is 
effected in the usual manner through 
a large duct cored in the top of the 
nose piece and so placed as to catch 
oil splashed off the gears. 

A case hardened En 35, stamped 
crown wheel is employed. It is 74 in 
diameter. Five {in diameter set bolts 
and tab washers are passed through 


holes in the flange round the differ- 
ential cage and screwed into the crown 
wheel to hold it in position. The B.S. 
310/3 cast iron differential cage is in 
one piece. It is drilled to receive the 
in diameter, case hardened En 36 
nickel chrome steel differential pinion 
spindle. This spindle is located in the 
cage by a in diameter peg driven 
diametrically through one end. Flats 
are machined on it to pass oil outwards 
into the pinion bearings. 

Spherical thrust washers of B.S. 
407/2 bronze, in the quarter-hard con- 
dition, are interposed between the 
differential pinions and the cage. They 
are 24 in diameter. The two pinions are 
of case hardened, En 36V steel, and 
the effective length of their engagement 
with the differential gears is approxi- 
mately jin. They are about 1#f in 
overall diameter. 

Flat thrust washers of the same 
material as those for the differential 
pinions are interposed between the 
differential gears and the cage. These 
gears are of En 36 and are 2} in overall 
diameter. Their bosses bear for a length 
of 2 in in the differential cage and are 
1} in diameter. The diametral clearance 
is 0-005-0-003 in. To assist lubrication, 
four #, in diameter holes are drilled 
through the cage and break through at 
points where the journal and thrust 
bearing surfaces meet. This practice is 
adopted by most manufacturers, but it 
is of interest to speculate as to whether 
or not the oil is centrifuged out of these 
holes instead of passed in through them 
to lubricate the bearings. 

On both sides, the cage is machined 
down to 1jin diameter to receive the 
inner races of the ball thrust bearings 
that carry the assembly. These bearings 
are spaced with their centres approxi- 
mately 5} in apart. The outer races are 
housed in the year carrier and are 
retained by bolted-on bearing caps. A 
projection from the outer face of each 
bearing cap registers positively against 


A conventional three-quarter-floating back axle is employed. An unusual feature is the breather, shown in the 


scrap view on the right 


a 
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the end of the adjacent axle tube to 
prevent spreading. The mesh of the 
crown wheel and the bearing pre-load 
are adjusted to the specified values by 
means of shims between the inner races 
of the bearings and the cage. Baffle 
plates are fitted in the inner ends of the 
axle tubes to prevent excessive quan- 
tities of oil from passing outwards to 
the wheels. On top of the right-hand 
tube is screwed a small breather, exactly 
the same as that on the gearbox. This 
is a good feature, since it prevents oil 
being forced past the seals by internal 
pressure every time the axle warms up. 

The axle tubes are about 2} in 
diameter by #; in thick at their outer 
ends, where the hub carrier, with its 
integral brake back plate flange, is butt 
welded on. At a distance of 19} in on 
each side of the differential pinion 
centre, the pressed steel, spring seating 
pads are welded on. The half shafts are 
of En17V, manganese molybdenum 
steel, They are 14 in diameter at their 
splined ends. The spline root diameter 
is 0-926-0-936 in and the depth is 0-080- 
0-090 in. Immediately outboard of the 
splines the shafts are reduced to 1 in 
and then are tapered out to I}in 
diameter near their extreme ends. 

A nickel chrome cast iron brake 
drum is secured by countersunk set 
screws to the upset driving flange on 
the end of each half shaft. These screws 
also retain the En 3A housing for the 
wheel bearing, which is pulled up 
against the inner face of the driving 
flange. The five, shouldered bolts that 
carry the wheels are threaded 1% in 
diameter. They are pressed into holes 
in the flange round the bearing housing 
and pass through clearance holes in the 
driving flange and brake drum. To 
prevent them from rotating when the 
nuts are being tightened, their shanks, 
where they pass through the flange 
round the bearing housing, are milled. 

The wheel bearing is of the two- 
row, staggered ball type. Its outer race 
is retained in its housing by the driving 
flange, which is pulled against a distance 
ring interposed between the two com- 
ponents, The inner race is pulled on 


AUTOMOBILE 
ENGINEER 


to the end of the hub carrier by a ring 
nut threaded 14in diameter. An oil 
return scroll is machined in the bore of 
the hub carrier and, as the half shaft 
rotates in it, oil is prevented from pass- 
ing out to the bearing, which is grease 
lubricated. Leakage of grease or oil 
into the brake drums is prevented by a 
lip type oil seal carried in the inner 


The gear carrier assembly of the back axle 


end of the bearing housing. This end 
of the housing is lipped to form a 
thrower and is enshrouded by a dished 
steel trap from which any lubricant 
that might escape past the seal is 
drained away to the outside of the unit. 


Rear suspension 

Semi-elliptic springs are used in con- 
junction with the through-axle of the 
rear suspension. There is no anti-roll 
bar, either at the front or rear, on this 
vehicle. A rubber bump stop is fitted 
under each longitudinal side member 
of the body-frame structure. In the full 
bump position, the axle tube bears 
directly on the rubber. The rear end 
rate of 1441b/in gives a periodicity of 
95 cycles/min. To the fully laden posi- 
tion, the travel is 3-88in and to full 
bump it is 655in. The unsprung 
weight is 125 lb per wheel. 

A conventional spring mounting 
arrangement has been adopted. U-bolts 
round the axle clamp the spring 
between the lower plate and a pressed 
stee! seating bracket welded under the 


Channel-section rubbers are interposed between the rear spring and its seating bracket 
and retainer plate 
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axle. The inner edge of the lower plate 
is turned round the 1s in diameter bolt 
that carries the rubber bushed eye at 
the bottom of the telescopic shock 
absorber. At the upper end of the shock 
absorber, another rubber bushed eye 
fitting is mounted on a similar pin 
welded in holes through a cross member 
of the body-frame structure. The shock 
absorbers are finned, for cooling, at 
their lower ends. Their centre-to-centre 
length is 12 in when in the compressed 
condition, and 19 in extended. Channel 
section rubbers, #; in thick, are inter- 
posed between the spring and its seat- 
ing pad and retaining plate. Rubber 
is also fitted between the leaf retainer 
clips and the spring. 

There are seven, 1} in wide, En 45A 
leaves in each spring. The first leaf is 
fs in thick and the remainder are } in 
thick. Rubber pads are inserted between 
the ends of the leaves. The overall 
length between eye centres is 46 in, 
and the axle is mounted above the 
centre of the spring. Rubber bushes are 
employed in both spring eyes and also 
in the shackle pivot on the frame. The 
pins are of En5C/R and are in 
diameter. 

A Silentbloc bush is fitted in the 
front eye. It is carried between two } in 
thick lugs, which are reinforced locally 
round the bolt hole by in thick 
washers. This reinforcement, of course, 
is necessary to increase the crushing 
strength of the material round the hole 
for the bolt. The lugs form part of, and 
extend down from, an overhung, two- 
piece box shape bracket welded to the 
side member of the body-frame struc- 
ture. A jin outside diameter X16 
S.W.G. mild steel tube is passed 
through the frame side member and the 
bracket, and is welded to both. This 
tube forms the main support for the 
bracket. 

At the rear, a simple, inverted U- 
section bracket carries the shackle. 
Round the holes for the pins, the 
shackle plates are dimpled to pre- 
compress the rubber bushes. Doubtless 
this pre - compression materially 
increases the life of the bushes, since 
it offsets any tendency for tensile 
stresses to be introduced in the rubber 
during operation. An unusual feature 
of the assembly is that the shanks of 
the pins are milled near the heads and 
they are pressed into holes in one of 
the shackle plates. Thus, only one 
spanner is needed to tighten the nuts. 
The other end of each pin is shouldered 
so that when the nut is tightened, the 
plate is clamped against the shoulder. 
This arrangement positively limits the 
amount of pre-compression applied to 
the bushes. 


Front suspension 

A double transverse link type front 
suspension, with a negative angle of 
trail, that is, an angle of lead, of 7 deg 
to clear the steering gear and engine 
sump, is employed; the cross member 
that supports the suspension is behind 
the sump. This suspension system is 
unconventional in that only the upper 
link is of the wishbone type; the lower 
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The mounting bracket for the spring eye of the rear spring; and, on the [ 


right, a section through the shackle ncn 


one is a single arm, of H-section. The 
differential loads due to brake torque 
are taken by two struts. One of these 
struts is attached to the outer end of 
the lower link and anchored to the 
body-frame structure to the rear of the 
suspension, and the other secured to a 
bracket near the outer end of the upper 
wishbone and anchored to the body- 
frame structure in front of the front 
suspension assembly. 

At first sight, it is perhaps surprising 
that the lower strut is of ; in diameter 
x10S.W.G. tube, whereas the upper 
one is jin diameter rod. However, 
there are two reasons for this. One is 
that the lower strut supports the single 
transverse link, whereas the upper one 
is attached to the wishbone, which is 
relatively stiff by itself and so requires 
less support. The other is ‘that the drag 
loads are added to the compression 
loads in the lower link, but help to 
counterbalance those in the upper one. 
To have used a larger diameter solid 
rod instead of a tube would not only 
have increased the unsprung mass, but 
also, because of this increased mass, it 
would be liable to deflect under inertia 
loading as the suspension rises and 
falls. Such deflection is undesirable, 
since in most instances it would intro- 
duce an initial bow in the rod just when 
the compression loads due to drag are 
greatest. 

One end of the tubular strut is 
inserted in a socket in the outer end of 
the lower link assembly; it is positively 
located by a pin, and is brazed in. At 
the other end of the strut, a 4in 
diameter threaded rod is brazed in to 
the tube to carry the rubber end- 
fittings and their retainers and the nut 
that secures the assembly. Two circular 
rubbers are employed. They are fitted 
one each side of the bracket to which 
the assembly is secured. A steel collar 
is fitted round the foremost rubber to 
stiffen it in compression. Both rubbers 
are spigoted into the holes in the bracket 
so that metal-to-metal contact does not 
take place between the bracket and the 
rod. The bracket is formed from two 
channel section pressings, placed back- 
to-back. To hold these two channels 
together, a strap plate is spot-welded 
to the flanges on each side. The upper 
edges of these plates are flanged and 
welded to the frame structure. To form 
a seating for the rubber, a circular rib 
is pressed in the metal round the hole 
through which the rod passes in each 
channel section. 

A similar arrangement is employed at 


the front end of the upper tie rod, but 
the bracket on the frame is a single 
pressing and two separate seating plates 
for the rubbers are fitted one on each 
side of it. The rear end of this rod is 
swaged and drilled and is bolted 
between two lugs of a forked fitting 
mounted between the flanges of the 
front arm of the upper wishbone link. 
Apparently, the angular movement of 
the rods as the suspension rises and 
falls is insufficient to cause fatigue 
failure due to bending either at this 
point or on the front tubular tie where 
it fits into the socket in the lower link 
assembly. 

The centre of the rear attachment of 
the tubular strut is about 10} in behind 
the axis of the lower transverse link, 
while the centre of the front attach- 
ment of the upper strut is about 16} in, 
measured horizontally, in front of this 
axis. These positions, of course, were 
fixed mainly by practical considerations 
of the space available in the layout of 
the chassis. The angle the rear strut 
makes with the axis of the lower link 
is 40 deg, while that of the front strut 
from the vertical plane containing the 
axis of this link is 60 deg. Despite the 
relatively large rubbers employed at 
the ends of the ties, this arrangement 
gives a much more positive reaction to 
brake torque than is obtainable with 
more conventional double transverse 
wishbone systems. As a result, the 
accuracy of the steering geometry is 
maintained during braking, and the 
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handling characteristics of the vehicle 
are better than would otherwise be 
possible. 

Conventional coil springs are em- 
ployed. Their rate is 1841b/in. The 
rate at the wheel, including the effect 
of the rubber bushes, is 188 lb/in. This 
gives a periodicity of 94 cycles/min. 
The deflection of the springs to the 
laden position is 5}}in and to full 
bump in. Unladen, the static 
deflection is 4-14 in. 

The spring is of En 15A, silicon man- 
ganese steel. Its free length is 1494 in 
and its length, as fitted, in the fully 
laden condition is 8}in. The mean 
diameter of the coil is 4 in and the wire 
is 0-525 in diameter. There are 10} coils, 
but only 9} are effective. The upper 
end of the spring seats on a flanged 
ring, to which are projection welded 
the heads of the bolts that secure an 
inverted, flanged, cupped pressing 
bolted on top of the cross member to 
receive the upper end of the shock 
absorber. A doubling plate is fitted over 
the top of the cupped pressing. Two 
circular rubbers are employed in the 
end fitting on the shock absorber; they 
are spigoted into the hole through the 
pressing and doubling plate so that 
metal-to-metal contact cannot take 
place. 

The shock absorber extends down 
through a hole in the spring pan. On 
its lower end, a rubber bushed eye is 
carried between two lugs, each of which 
is formed by a special head on an eye- 
bolt which, together with two more 
bolts, holds the lower spring pan down 
on a platform on the lower transverse 
link. A simple cupped pressing is fitted 
in the spring pan to provide the neces- 
sary radial location at the lower end of 
the spring. The lin diameter shock 
absorber is finned at its lower end to 
assist cooling. Its compressed length is 
given as to 8thin and the 
extended length is 14% in to 1348 in. 

A rubber bump stop is mounted 
under the frame cross member just in- 
board of the spring and bears directly 
on the lower transverse link. This link 


The front suspension cross member and the steering unit are behind the engine sump 


| 


is sturdy enough to take the fairly heavy 
bending moments imposed on it as it 
strikes the bump stop. The rebound 
stop is incorporated in the shock 
absorber. 

Two channel section pressings, 4 in 
thick with {in flanges, form the arms 
of the upper wishbone. They are about 
27¢in deep at their inner ends and 
lye in at their outer ends, where the 
flanges are reduced to vein and f¢ in 
overall width respectively, to enable a 
clean pressing to be obtained. At the 
inner end of each, a tubular boss for 
the rubber bush is welded into a hole 
punched in the arm, These bushes are 
of the parallel, as distinct from the 
conical, type. They are carried on the 
ends of a common pivot pin, which is 
passed through the cross member. Each 
rubber bush is in two parts, and is held 
between jin thick dished retainers 
These retainers are so shaped as to 
compress the bush into the boss when 
the nuts on the 4in diameter threaded 
ends of the spindle are tightened. 

If flat retainers had been used, the 
excess rubber would have tended to be 
squeezed out of, instead of into, the 
bush. The pre-compression of the 
rubber offsets any tendency for tensile 
stresses to develop during operation, 
and therefore increases the life of the 
unit. A plain washer is interposed 


In the front suspension, struts are used to react the brake torque and dr 
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between the nut and dished retainer at 
each end of the spindle so that as the 
nut is tightened the retainer does not 
rotate and apply torsional pre-loading 
to the rubber. In the bearings, the pin 
is thin diameter, but it is waisted to 
«in diameter at the centre, where it 
passes through the frame cross 
member. It is shouldered at its ends 
to limit the amount of pre-compression. 

At the outer end of the wishbone, a 
two-piece conical rubber bush is 
housed in an eye in a small En3A 
forging assembled on to the swivel pin. 
The rubber bush is pre-compressed 
between the arms of the wishbone, and 
the 4in diameter pin is shouldered to 
jin diameter to limit the degree of 
this compression. Both ends of the pin 
are threaded for the retaining nuts and 
spring washers. The two arms of the 
wishbone are held together near their 
outer ends by a sin thick, pressed 
steel, channel section saddle bolted to 
their upper flanges. 

The lower transverse link is a simple 
H-section forging. An eye at its inner 
end carries the two-piece conical rubber 
bush, in which is a in outside 
diameter distance tube. The pivot pin 
is iin diameter. A hexagon head is 
formed at one end of the pin and the 
other is shouldered to 4 in diameter and 
threaded to receive the retaining nut, 
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by means of which pre-compression is 
applied to the rubber. The whole 
assembly is carried between two } in 
thick lugs welded to the lower face of 
the frame cross member. Plain washers, 
also } in thick, are interposed between 
the lugs and the rubbers. One of the 
two lugs is of channel section, and the 
head of the pin fits into it so that the 
nut can be tightened up without using 
a second spanner. 

Near the outer end of the link is a 
platform on which the lower spring 
pan is seated. Immediately outboard of 
this, the link is forked, but is in two 
pieces. One piece is the main body of 
the link and forms one arm of the fork, 
while the second piece, which forms 
the other arm of the fork and the socket 
for the tubular strut, is bolted on and 
dowel located. A rubber bush assembly, 
similar to that at the other end, is 
carried between the arms of the fork. 
This bush is housed in an eye formed 
integrally with the lower end of the 
swivel pin. The head of the bolt that 
holds the assembly together is pre- 
vented from turning by a shoulder on 
the spot-face on which it seats. 

As has already been stated, the eye 
for the outer pivot of the lower link is 
integral with the bottom end of the 
En 36 swivel pin. This pin is 0-8738 in 
diameter; the eye for the outer pivot 


loads. The side loads are taken by a light, pressed wishbone 


link at the top and a simple eeunton lerged link at the bottom 
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of the upper link is in a forging keyed 
on to a 2} deg taper on its upper end. 
This forging is secured by a slotted nut 
on the 4in diameter threaded end of 
the pin. The swivel pin bearings are 
housed in the knuckle between these 
two ends. They are of steel backed, 
lead bronze and both are 1} in long. 
The bushes are assembled one from 
above and the other from below into 
their shouldered housings and their 
centres are spaced approximately 
9-59 in apart 

They are lubricated through two 
grease nipples. One is screwed into an 
axial hole in the lower end of the pin 
The grease passes through this hole 
and out through a radial one into the 
lower bush. The other nipple is 
screwed into the side of the knuckle 
and the grease passes through it, 
directly into the upper bush. The thrust 
bearings between the upper face of the 
knuckle and the lower face of the upper 
eye forging is of the three-washer type. 
Two of the washers are of case 
hardened En2 and are pegged, one to 
the knuckle and the other to the eye 
forging. A Compo washer is fitted 
between them. 

Integral with the knuckle, imme- 
diately behind the lower swivel pin 
bearing housing, is an eye into which 
the 5t4in long, En 25W forged steel 
steering arm is inserted. The end of 
this arm is tapered and threaded for 
the nut which pulls it into the eye. 
Positive location against rotation is 
effected by a Woodruff key. 

The stub axle is integral with the 
En 17T knuckle forging. At the inner 
wheel bearing it is 1-1812in diameter 
and at the outer bearing it is 0-7875 in 
diameter. The two bearings, with a 
thimble-shaped distance piece between 
them, are assembled into the En 1 hub 
from each end, and the whole assembly 
is pulled on to the stub axle by a nut 
on the 7 in U.N.F. thread on the outer 
end of the stub axle. A distance ring 
is interposed between the inner race of 
the inner bearing and the flange that 
carries the brake back plate. It is 
internally chamfered to clear the fillet. 
A lip type seal, housed 
in the inner end of 
the hub, bears on the 
periphery of this dis- 
tance ring. At the 
outer end of the hub 
a pressed-in steel cap 
retains the grease and 
prevents the ingress of 
foreign matter. 

A cast iron brake 
drum is spigoted and 
secured by  counter- 
sunk set screws to a 
flange round the hub. 
The five, 4 in diameter 
wheel studs are 
secured to the flange 
in a similar manner to 1 
those on the rear 
wheels. Four lugs are 
cast near the outer 
periphery of each 
drum for balancing 
purposes. Unbalance 
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can be the cause of serious vibration 
troubles and may adversely affect 
steering characteristics. 

Steering 

Positive control is given by the rack 
and pinion type steering unit, of M.G. 
design. A 17in diameter steering 
wheel is employed. Its movement from 
lock to lock is 2} turns. On full lock, 
the inner wheel is at an angle of 30 deg 
40 min and the outer wheel is 28 deg 
50 min from the neutral position. The 
turning circle is 37 ft 6in diameter. 

A l}in diameter x20S.W.G. tube 
attached to the dash carries the steering 
column. At its lower end, where the 
column passes through the toe board, 
a rubber gaiter effects the seal to 


Flexible coupling connecting the steering 
column to the pinion shaft 


prevent noise, dust and draughts from 
entering the body. Impregnated felt, 
split bushes, } in long, are pressed into 
each end of the tube to carry the 
column, which is a in outside 
diameter x ys in inside diameter tube, 
approximately 26} in long. At the lower 
end of the column, a flanged, cupped 
pressing is welded on to form a com- 
panion flange for the flexible coupling. 

The coupling is of simple design and 
is noteworthy, since not only does it 
help to prevent the transmission of 
severe shocks to the steering column, 
but also allows for any misalignment 
due to flexure of the structure when 
traversing extremely rough terrain, 
such as is encountered in colonial 
countries. Moreover, assembly toler- 
ances do not have to be maintained 
within such fine limits. The coupling is 
housed in a casting bolted to the flange 
at the lower end of the steering column. 
This cast casing is shaped internally to 


TABLE Il. 
FRONT SUSPENSION DIMENSIONS 


Swivel pin angle 
Castor angle 
Camber angle 


Length of links between centres 


Inner bearings: 
Rubber bushes 


52 in 


226 in 


4 in 


Rubber bushes 


in 
En 3B 


fit round a three-armed spider splined 
on the pinion shaft. Rubber jis inter- 
posed between the spider and the 
casing, and the drive is transmitted 
from the spider, through the rubber, 
to the casing and thence to the flange. 
A nut on the end of the pinion shaft 
pulls the spider against split, tapered 
collet in a groove immediately below 
the splines. The split collet is retained 
in position by a circlip sprung into a 
groove round its outer periphery. 

A three-piece, rack and pinion casing 
is employed. It extends the full width 
between points about 2} in inboard of 
the axes of the upper transverse links 
of the suspension system. The centre 
component is a 1}in outside diameter 
tube. It is pressed into sockets in the 
inner ends of the two outer components, 
which are castings. One of these outer 
components houses the rack and pinion 
while the second serves only as a bear- 
ing for the other end of the rack. 

Where the En36T pinion shaft 
enters the casing of the rack and pinion 
unit, it is in outside diameter by 
‘sin inside diameter. A felt seal in a 
groove in the housing surrounds it at 
the upper end. The pinion is integral 
with the shaft and is near its lower end. 
Two En 32B thrust washers are fitted, 
one each side of the pinion; the upper 
one bears directly against the housing 
and the lower one bears against a 
bolted-on cast iron cover, which closes 
the lower end of the unit. The bore of 
this cover forms the bearing for the 
lower end of the shaft. A longitudinal 
groove in this bore distributes the lubri- 
cant over the bearing surfaces. A rubber 
sealing ring is fitted in an annular 
groove round the lower end of the bore. 

The 1} in diameter rack is of En 8B 
and the teeth that are subject to most 
wear, that is, those adjacent to the 
centre, are flame hardened. Imme- 
diately opposite the centre of the pinion 
a spring-loaded plunger, housed in a 
thimble screwed into the casing, bears 
on the rack to hold it firmly in mesh. 
This helps to compensate for wear as 
it takes place, but its main function is 
to provide a measure of damping to 
help to prevent the 
transmission of shocks. 

A second damper 
pad, of similar form, 
is screwed into the 
casing and bears on 
the other end of the 
rack. The ends of the 
casing are closed by 
rubber gaiters secured 
round them by clips 
and also clamped 
round the _ steering 
rods. Two lubrication 
nipples are fitted; one 
is on the pinion hous- 
ing to lubricate the 
pinion and the other is 
on the adjacent rack 
housing to lubricate 
the rack, its bearings 
and ball joints. 

The two-piece, cup 
component of a ball 
joint is screwed into a 
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Rack and pinion steering assembly, with scrap views showing the spring-loaded plunger arrangements: one of these plungers holds the 
rack firmly in mesh with the pinion and the other simply helps to damp out road shocks and vibrations 


‘in diameter tapped hole at each end 
of the rack. The balls are formed on 
the ends of the steering rods, which are 
more or less in line with the rack. With 
this arrangement it has, of course, been 
impossible to incorporate self-adjust- 
ing devices to take up wear. Therefore, 
shims are fitted between the two com- 
ponents of the cup. During assembly, 
the outer of these two components is 
passed over the steering rod and is 
screwed on to the inner one to pull 
the ball against the En 32B spherical 
seating housed in the inner component 
of the cup. The shims are fitted 
between the end of the outer com- 
ponent and a flange round the threaded 
portion of the inner one. 

The steering rods are +s in diameter 


and their outer ends are threaded to 
receive screwed on ball joints of the 
self-adjusting type. A lock nut on the 
threaded portion of the rod is tightened 
against the ball joint fitting. Two flats 
for a spanner are machined on the rod 
adjacent to the threaded end. These 
ball joints are lubricated through a 
grease nipple. Lubrication of the ball 
joints on the ends of the rack is effected 
during assembly and further attention 
is not required until adjustment, by 
removing the shims, is necessary. 


Brakes 
Lockheed hydraulic brakes are 
employed at the front and rear, with 
the usual mechanical hand brake 
arrangement to actuate the rear brakes 


for parking. A two leading shoe 
arrangement is employed at the front, 
while at the rear, a leading and trailing 
shoe layout is employed. The drums 
are of B.S.1452 grade 17, nickel chrome 
cast iron and are 10 in diameter. Slots 
are cut in the webs of the shoes to 
prevent squeal. The friction facing area 
is 134 in?. 

The pedal is of the pendant type 
with 6in travel. Its lever ratio is 5:1. 
Compo, bronze bushes, 0-5665-0-5655 in 
inside diameter by 0-6705-0-6895 in out- 
side diameter by 0-880in long, form 
the pivot bearings for both the clutch 
and brake pedals. 

The hand brake is of the pull-up 
lever type and is situated between the 
front seats, It is of the usual ratchet 


An exploded view of the body panels. The front end of the vehicle is stabilized by the bulkhead on which the radiator is mounted and also 
by the tie between the upper edges of the wing valances 
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type with a thumb button 
release at its end. The lever 
ratio of the handbrake is 
7-3:1. A pressed steel yoke, 
the centre of which is 
pinned to the end of the 
cable from the brake control 
lever, forms the compensat- 
ing device. The cables to 
each brake are, of course, 
attached to the ends of the 
yoke. All the cables are of 
the sheathed type. 


Body-frame structure 

The weight of the body, 
which is a rigid box-like 
saloon structure, is 760 Ib, 
‘untrimmed without 
seats. The main longitudinal 
members of the floor struc- 
ture comprise a pair of side 
inembers cantilevered for- 
ward from under the dash 
to carry the engine and 
suspension, and two more 
side members formed by the 
body sills, which, at the 
back, are swept inwards to 
clear the rear walls. A 
number of cross members 
are ingeniously incorpor- 
ated by making good use ot 
the dash, toe board, heel 
board and floor panels. 
Another longitudinal com- 
ponent of the structure is 
the propeller shaft tunnel, 
which stiffens the floor and helps to 
carry the loads between the dash and 
the heel board. 

At the front, a 14S.W.G. x 24 in 
deep channel section cross member, 
with its lin wide flanges turned rear- 
wards, is welded to the ends of the two 
cantilever side members. These canti- 
lever members are of box section, 
formed by welding two 16S.W.G. 
flanged, channel section pressings 
together at their flanges. Where they 
pass through the suspension cross 
member, they are about 3j in deep by 
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A view looking into the front end of the body structure to show 


the dash assembly 


34 in wide over their flanges, but they 
are tapered to a smaller depth at their 
front ends. Welded on top of each are 
two brackets. One carries the engine 
mounting and the other the forward end 
of one of the brake torque reaction 
struts, 

The 0-088 in thick suspension cross 
member is fabricated from two top hat 
section pressings welded together at 
their flanges to form a box section. At 
the centre, the overall depth of the 
member is 3 in and its width over the 
flanges is 4in. As has already been 

stated, the 
spring pans are 
pressed in the 
outer ends of 
the cross mem- 
ber, which are 
inclined _for- 
wards at an 
angle of 7 deg. 


This sweep forwards has 
been adopted so that the 
centre of the member can be 
positioned further back to 
pass behind the sump, and 
also so that the rack and 
pinion steering gear can be 
accommodated immediately 
in front of it. 

At the rear face of the 
suspension cross member, 
the lower channel section of 
the two that comprise each 
cantilever side member is 
terminated; the upper one is 
extended back under the toe 
board and splayed out to 
increase its width, Towards 
the rear, the top of this 
splayed out portion of the 
channel section is cut away 
and the upper edges of its 
side walls are flanged and 
spot welded to the 20 S.W.G. 
toe board. Its rear end is also 
flanged and is spot welded to 
the 24 in deep riser of a step 
in the toe board. This step 
forms part of a cross 
member. It is completed by 
a 20S.W.G. flat panel welded 
on, to continue the ramp of 
the toe board down to the 
floor, and by another flanged 
plate welded horizontally 
under the floor, between the 
sill and propeller shaft tun- 
nel, and extending forwards 
to close the bottom of the flanged 
channel section that forms the rear end 
of the cantilever side member. The 
upper edge of the toe board is extended 
forwards horizontally and is spot 
welded to the dash. This provides the 
necessary space above the toe board for 
accommodating the pivots of the 
pendant pedals, 

The other components that form part 
of the front end structure are the 20 
S.W.G. bulkhead on which the radiator 
is mounted, the 20S.W.G. wheel 
valance panels, dash panel and dash 
sides, the scuttle, and the front pillars. 
For ease of repair, the wings are 
separate components which are bolted 
to the valance panels; so also is the 
radiator bulkhead, A diagonal member 
stiffens each wheel valance panel. It is 
in the form of a 20S.W.G. flanged 
channel section pressing, spot welded 
to the outer face of the panel. The 


The body sills and propeller shaft tunnel form the main longitudinal members of the floor structure. Extensions of the sills carry the rear 
suspension, and the front suspension units are mounted on a cross member welded to two box section cantilever members extending 
forwards from under the dash 
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The front suspension units are mounted on the ends of a cross member positioned behind 
the engine sump 


function of this member is to take the 
loads that otherwise would be carried 
by the lower edge of the panel, which 
is not stiff enough to do so because it is 
cut away locally to clear the suspension 
components. 

At the top, the dash panel is flanged 
and spot welded to the scuttle. Its lower 
edge is spot welded to the flanged front 
end of the tunnel, on each side of which 
it is pressed to form a vertical channel 
section, of large cross sectional dimen- 
sions, to act as a buttress to support the 
two cantilever side members. The sides 
of each channel section buttress extend 
down on each side of each cantileve: 
member to which they are spot welded 
The wing valances, of course, are spot 
welded to the dash; the dash sides are 
separate panels, also spot welded on 
There is no scuttle side panel since the 
wings extend back to the front pillars, 


which are of top hat section, spot 
welded to the dash side. 
Sills of large cross section are 


employed. They comprise an 18 S.W.G 
inner member, of top hat section, with 
its flanges spot welded to the 20 
S.W.G. outer member, which is 
pressed to conform with the exterior 
styling and to form the door shut. The 
overall dimensions of this section at 
the centre pillar are 5in wide x 5} in 
deep over the flanges. Forward of this, 
the sill section tapers in plan to about 
8in wide at the front pillar, but the 


A COLD setting plastic metal amal- 
gum called ‘‘Hermetal’”’ has recently 
been tested by the National Physical 
Laboratory. The manufacturers of this 
material, the Kenilworth Manufactur- 
ing Co. Ltd., of West Drayton, 
Middlesex, state that these tests have 
shown that Hermetal has exceptional 
adhesive powers. The amalgum can be 
used not only to fill dents, cracks, 


depth remains constant. The cross 
section of the 20S8.W.G. front pillar 
is 34 in wide over the flanges x 34 in 
deep, and that of the 20 S.W.G. centre 
pillar is 34in wide over the flanges 
by about 2}in deep at a section mid- 
way between its ends. 

Mid-way between the front and reat 
pillars, a cross member is formed by 
an 18S.W.G. top hat section with its 
flanges spot welded to the floor and 
with its ends flanged and spot welded 
to the tunnel and sills. It is continued 
under the propeller shaft by an 18 
S.W.G., short box section member, the 
ends of which are flanged and spot 
welded to the inner faces of the tunnel 
side walls. This member is, of course, 
cranked downwards at the centre to 
clear the propeller shaft. 

Another cross member is formed by 
the 20 S.W.G. heel board, the ends of 
which are spot welded to the sills. 
Above the level of the sills its ends 
sweep to the rear to conform with the 
radius at each end of the seat pan and 
are attached to the rocker panel. The 
floor panel and the propeller shaft 
tunnel are in two pieces; both are of 
20 S.W.G. sheet. They are divided on 
a transverse line adjacent to the centre 
cross member. At the front, the floor is 
pressed to form the riser and toe board, 
as already mentioned. All the floor 
panels, including that in the boot, seat 
pan and the heel board, are extensively 
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swaged to prevent drumming. Swages 
are pressed round the propeller shaft 
tunnel in transverse planes so that it 
maintains its shape when it is removed 
from the press, otherwise there would 
be a tendency for it to spring open. 

Immediately behind the heel board, 
the inner component of the side 
member on each side is swept inwards 
to clear the rear wheels. It is closed by 
a 16 S.W.G. plate bent to conform with 
the sweep. At the rear, a 16S.W.G. 
bracket is welded inside the section, 
immediately above the point where the 
lugs for the spring shackle are welded 
on. Additional reinforcement is fur- 
nished, immediately behind the heel 
board, by the 16S.W.G. bracket that 
carries the spring eyes. This bracket is 
of box section, spot welded to the inner 
face of the side member. Immediately 
outboard of the bracket, the sill section, 
where it is concealed by the quarter 
panel, is completed by a separate 
closing plate. A steel tube is passed 
transversely through holes in the sill 
and bracket and is welded in. Welded 
to the rear end of the sill is the closing 
plate of the inwardly swept section. 

A 20S.W.G. dished pressing forms 
the boot floor. Its front end is bent up 
to form a riser to which is spot welded 
the rear edge of the seat pan. This riser 
also acts as a cross member and carries 
the upper ends of the shock absorbers 
Another cross member is formed by the 
rear skirt panel. The wheel arches, with 
the supports for the ends of the seat 
squab welded on to them, are attached 
to the flanges of the inwardly swept sill 
section. 


Electrical equipment 

Lucas 12 volt electrical equipment is 
used throughout. A GI'W/9A 2 battery 
of 5lamp-hr capacity at a rate of 10 
hours is employed. It is charged by a 
C39/PV2 dynamo operating in con- 
junction with an RBI106/1 voltage 
regulator and cut-out unit. The system 
is protected by two 35 amp fuses, one 
for the horn circuit and the other for 
the trafficators and other auxiliaries. 
The contact breaker and distributor 
unit is the DM2 type with a vacuum 
operated automatic advance and retard 
mechanism. It is supplied from an 
LA 12, oil filled coil. Other electrical 
equipment includes WT 614 horns and 
SF80 trafficators. The lamps are P700 
Mk VI headlamps, with 42/36 watt 
bulbs, 489/1 side lamps, with 6 watt 
bulbs, 469 tail lamps with 4 watt bulbs, 
L538 stop lamps with 6/18 watt bulbs. 


PLASTIC METAL FILLER 


scratches or holes in metals, but also 
it can be employed to build up con- 
tinuous flats or curves and to conceal 
rivets, screws or any kind of joint or 
seam, whether welded, spot welded, 


riveted, lapped or rolled. It can be 
applied to iron, steel, wood or glass, 
and to all non-ferrous metals including 
aluminium. When set, Hermetal is 
said to be as hard as lead, to take paint 


and to be non-shrinking, heat resistant, 
and water-, oil- and petrol-proof. 

To keep the material in good condi- 
tion, it is packed in two tins, One 
contains the powder and the other the 
solvent. This avoids wastage, since it 
is only necessary to mix enough material 
for the job in hand. The makers point 
out that Hermetal is primarily a filling 
medium and not an adhesive. 
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Technique for Special Noise Problems 


N interesting article, “ Measure- 
A ment Techniques for Special 
Noise Problems” by G. L. Bon- 
vallet and S. M. Potter, is included in 
the first issue of Noise Control, a new 
journal published by the Acoustical 
Society of America, of 57 East 55th 
Sureet, New York, 22. In the article 
the authors state that there are five 
important variables that have to be con- 
sidered when measuring noise. ‘They 
are: amplitude, frequency, direction- 
ality, distance, and time sequence. 

To measure these parameters intelli- 
gently, it is necessary to know some- 
thing of the capacity of the instruments 
used, since their characteristics govern 
to a considerable extent the techniques 
of measurement. The amplitude of the 
alternating air pressure generally en- 
countered extends over a range of about 
120 decibels (db), Few instruments are 
capable of covering accurately the 
whole of this range; therefore, it is 
necessary to have at least one micro- 
phone tor the measurement of low 
intensity noise and another for high 
intensity measurement. 

The relatively high mechanical 
impedance of microphones capable of 
measuring loud noises precludes the 
possibility of their being of sufficient 
sensitivity for quiet noises. On the 
other hand, a microphone for measure- 
ment of low intensity noises may be 
over-loaded and damaged by high 
intensity sounds, Equally important is 
the capability of the amplifier to handle, 
without modification, such wide ranges 
of noise, The dynamic range is limited 
at low signal levels by electrical 
noise or friction thresholds and at the 
other extreme by over-load. Linearity 
is a prime requisite of any instrument 
for noise measurement, since ampli- 
tude distortion creates a false picture 
not only of the amplitude but also of 
the frequency content of the noise. 

In the majority of noise problems, 
the frequency range that is of most 
interest is between about 30 and 
10,000 cycles/sec. The frequency 
response of the overall system, that is, 
the combined sensitivity at different 
frequencies of the microphone, 
amplifier, recorder and analyser, must 
be compatible with the type of noise 
to be measured. If the important 
frequency components of the noise are 
at either end of the spectrum, where 
equipment response is far from flat, 
either special calibrations or instru- 
ments specifically designed for this 
application must be used to obtain 
accurate smeasurements. Errors may 


arise net only from mechanical and 
electrical limitations of the instrument 
but also from the sound-field distortion 
caused by the size and shape of the 
microphone. 

The directionality of the sound-field 


in the space surrounding a noise source 
can be measured by the tedious method 
of placing the microphone at a great 
many locations in turn. Choice of 
mucrophone location is one of the most 
important factors in the measurement 
ot sound. A thorough understanding ol 
how noise is propagated, retiected and 
refracted, together with a physical con- 
cept of how the noise is generated, 1s 
heipful in the elimination of unneces- 
sary coverage of all the space around 
the source. [{ measurements are being 
made at a certain locauon and the 
sources are unknown, a_ directional 
microphone is useful yn locating the 
sources. Moving any micropnone 
towards suspected noise generators 
heips to pinpoint the important source 
since tne noise level increases as the 
microphone approaches tne source. 

Distance between the microphone 
and the noise source 1s an important 
variable. It must be noted together witu 
the data of amplitude since, under 
certain conditions, the noise level varies 
inversely vith the square of the dis- 
tance. if the microphone is placed too 
close to the subject, it responds to too 
localized an area and may not repre- 
sent the important characteristics ol 
the noise as neard from some distance. 
On the other hand, an outdoor mucro- 
phone location too tar from the source, 
in some instances, is equally bad, 
because atmospheric conditions may 
create a false picture of the radiation 
pattern as well as of the spectrum ot 
the noise source. With beth indoor and 
outdoor noise, the reduced intensity at 
a distance makes interference from 
other sources more serious and the 
greater area involved increases the 
number of measurements required, For 
most applications, a compromise in 
respect of source-to-microphone dis- 
tance is necessary. 

Variation of noise with time may be 
observed qualitatively on an indicating 
instrument. The mental integration of 
a fluctuating indication is an important 
part of measurement. Urless a proper 
technique, dependent on how the noise 
varies with time, is developed for the 
particular application, different ob- 
servers may read widely different 
values. If the noise variations are very 
slow or very fast, recording instruments 
may simplify the problem. Analysis of 
transients involving milliseconds is 
brought within the scope of simple 
instrumentation by the use of a high 
recording-to-play-back speed ratio for 
frequency conversion. 

Variation of noise with time may be 
due to changes in any one or all of the 
parameters involved, that is, amplitude, 
frequency, or directionality. This com- 
plicates the technique of noise measure- 
ment. Good judgment is needed in 
selecting the time interval in which 


readings or recordings are made, if 
significant data that adequately repre- 
sent the time sequence are to be 
obtained. 


Types of noise 

From the standpoint of measurement 
technique, there are three general cate- 
gories in which most types of noise 
can be classified. They are free- or 
random-field, pure-tone or broad-band, 
steady and variable. In a free-field, the 
sound emanating from the source has 
not been teflected, A reverberant field 
is one in which the noise has been 
reflected many times until it has an 
omni-directional characteristic. Noises 
produced out of doors at relatively 
great distances from reflecting surfaces 
are mostly of the free-field type, 
whereas those produced indoors with 
nearby walls, furniture and machinery 
are generally reverberant. ‘There are 
exceptions to this, of course, such as 
in town or city streets, in which condi- 
tions are reverberant, and _ inside 
anechoic (echoless) chambers the con- 
dition is almost that of a free-field. In 
some applications, the field is neither 
random nor free. Microphone location 
and orientation are important, except 
under conditions of true random inci 
dence. Calibration of the microphone is 
different for free- and random-field 
measurements, but this is discussed in 
more detail later. 

There is an important difference 
between pure-tone noise, that is, of a 
single frequency, and broad-band noise, 
which has many different components 
covering a broad range of frequencies. 
It is that propagation and reflection of 
a pure-tone is conducive to standing 
wave patterns in bounded areas. With 
such patterns, steep gradients in sound 
pressure distribution complicate the 
selection of microphone location. When 
the noise in a bounded area is of the 
broad-band type, the effect of standing 
waves is small and the microphone 
position is not critical, For pure-tone 
measurements in rooms, remote indica- 
tion is necessary. This is because, as 
the positions of the instruments and 
operators are changed, the normal room 
nodes also change and the pattern of 
nodes and anti-nodes alters. Remote 
indication is not necessary with broad- 
band noise. 

Steady-state noise js defined as that 
which is constant with time and per- 
sists for a long period. Direct analysis 
is possible if the character of the noise 
does not change during the time 
required for the switching and tuning 
of frequency-sensitive circuits and the 
reading of indicating instruments. On 
the other hand, variable-state noise 
calls for considerable training and 
judgment to interpret the readings of a 
fluctuating meter. In many instances, 
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it is better to record noise of this type 
Then it is available for study, without 
time limitations, by various analysing 
techniques, such as narrow-band, 
broad-band measurements and statis- 
tical methods. For one method of 
statistical analysis, a time exposure of 
the amplitude-frequency oscilloscope 
plot appears on a pseudo-percentage 
type analyser, which sweeps the audio- 
frequency band once per second, For 
special types of noise, such as impact, 
burst, or intermittent blast, the problem 
lies in interpreting rather than record 
ing and analysing them. The difficulty 
of analysing noises of this type should 
not be under-estimated. 


Special noise problems 

The article then goes on to discuss a 
number of practical examples of 
measurement problems. ‘These include 
measurements of noise reduction in a 
jet engine test cell, of noise of a pass- 
ing truck, petrol engine noise, and of 
equipment such 4s business machines, 
refrigerators, fans, etc. 

A typical problem in noise measure 
ment is provided by small petrol 
engines. Directionality can be deter 
mined by a series of measurements, in 
octave bands, in a hemisphere round 
the source, Measurement of total power 
is carried out in a reverberant or 
reasonably reverberant room. If the 
noise level at the position only of an 
operator’s ears is of concern, a simple 
measurement ut that position is 
sufficient. 

It may be necessary to eliminate 
exhaust and air intake noise by using 
suitable silencers and ducting the gas 
out of the noise field. In tracing the 
various sources of the noise, it may be 
helpful to drive the engine by means 
of a quiet electric motor. Analysis in 
octave bands may be too broad for 
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analysis may be helpful in obtaining 


information on the harmonic content. 

So far as noise from other types of 
machines is concerned, it is difficult to 
specify which measurements should be 
made in a reverberant room and which 
in an anechoic room. When the total 
noise level has to be measured, the 
reverberant room is more useful, and 
equipment with inherently low noise 
output can sometimes be studied in 
such a room, If pressure levels at short 
distances, or directionality are required, 
a free-field space is needed. 

Problems often arise when the noise 
source to be measured has some un- 
usual characteristic. The frequency 
response of most measuring systems is 
questionable in the very low frequency 
region. By resorting to cavity calibra- 
tions of microphones and by the use 
of narrow-band analysers, these diffi- 
culties may be circumvented. Unless 
the room Cimensions are much greater 
than the wavelength, standing waves 
are usually present in the room where 
this type of noise is measured. In these 
circumstances, a useful procedure is to 
use number of microphones ii 
different positions to determine the 
pattern of nodes and anti-nodes. 

A problem that arises in the evalua- 
tion of fan and air conditioner noises is 
that if the microphone is placed in an 
air stream, the air velocities may be 
high enough to cause turbulence 
around it. This turbulence produces 
pressure fluctuations that may obscure 
the pressure variations due to noise. If 
the microphone must be placed in an 
air stream, it should be surrounded by 
a wind-screen. The problem is made 
more difficult by the fact that equip- 
ment of this type is usually relatively 
quiet, so that a poor signal-to-noise 
ratio exists. 
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Calibration of equipment 

Microphones can be calibrated in 
three ways. The first is the pressure 
calibration, made in a coupler or other 
small chamber, where the sound pres- 
sure over the diaphragm is constant. 
Second, the free-field calibration is 
made out of doors or in an anechoic 
chamber, where the sound pressure at 
the microphone is mainly the direct 
sound from the source with no reflec- 
tion from the walls. The third method 
is the random incidence calibration, in 
which the sounds impinging on the 
microphone come from all directions. 

The situation is mosi satisfactory 
when a random-field calibration system 
is used and the noise is measured in a 
reverberant field, and when a free-field 
calibration is used and the measure- 
ments are made in an anechoic space. 
In the authors’ experience, the calibra- 
tion of most value to the exacting 
worker concerned with industrial noise 
is made in a random-field using broad- 
band noise, the spectrum of which 
contains all frequencies, and supple- 
menting the sound level meter with an 
octave-band analyser. This calibration 
can be made in modern acoustical 
laboratories. 


Conclusion 

In their conclusion, the authors state 
that no treatment of measurement 
techniques for special noise problems is 
complete without mention of scepticism 
towards instrumentation and its results. 
This attitude keeps the engineer con- 
stantly alert to limitations and mal- 
functioning of the instruments. There 
is more to measurement of noise than 
simply reading the meter, and new noise 
problems have created a demand for 
new instruments and techniques, At 
the end of the article there js a useful 
bibliography. 


PLASTICS EXHIBITION 


HE third Plastics Exhibition and 

Convention organized by our 
associated journal British Plastics will 
be held at Olympia, London, from 
Ist to llth June, 1955. There is a 
steadily growing interest in the auto- 
mobile industry in the potentialities of 
plastics and there will be several 
exhibits, including complete bodies, of 
direct interest to the industry. 

Several of the Convention papers will 
also be of great interest to those who are 
considering the employment of plastics 
materials in automobile manufacture. 
On 9th June there will be two papers 
on glass reinforced plastics, the material 
of greatest interest to the automobile 
engineer. At 10-30 a.m. “Consistency 
in glass reinforced moulding” will be 
discussed by Mr. J. Rees, of the 
Bristol Aeroplane Co. Ltd. and at 
2-30 p.m. Mr. H. Silman, Engineering 
Research Centre, Birmingham, will 


discuss “Glass reinforced plastics in 
automobile construction: their advantages 
and limitations.” 

Glass reinforced plastics can have 
properties that are of great interest to 
structural engineers, but it is felt that 
at present there is insufficient uniformity 
in the properties of glass fibre laminates. 

During the past few years the relevant 
problems have been closely studied in 
the Plastics Department of the Bristol 
Acroplane Co. Ltd., and Mr. Rees, 
who has been instrumental in the 
development of the process, intends to 
demonstrate how the difficulties of 
ensuring consistency can be successfully 
overcome, 

Mr. Silman will discuss the use of 
reinforced plastics for automobiles. He 
will describe the available methods of 
construction, including wet-lay-up and 
pre-form moulding techniques. Cost 
considerations and problems of tooling 


and labour relation to mass production 
will be assessed. The trends in the 
development of glass fibre laminates 
will also be discussed, together with 
some of the problems to be overcome 
before increased utilization of the new 
technique can come about. 

Free tickets for the Convention and 
Exhibition may be obtained from the 
organizers, British Plastics, Dorset 
House, Stamford Street, London, S.E.1. 

The June and July issues of British 
Plastics will be devoted to the Exhibition 
and Convention. The June issue, which 
will be published on Ist June to coincide 
with the opening date, will contain a 
complete guide to the Exhibition. The 
July issue, which will appear on 15th 
July, will contain a review of both the 
Exhibition and the Convention. Each 
of these special issues for which there 
will be a great demand, will be pub- 
lished at the normal price 2s. 6d. 
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PROFILE-GROUND GEARS 


Batch Production of Transmission Sets for Jaguar Cars 


HEN the Jaguar Company, 
more than seven years ago, 
decided to standardize a fully 
ground gearbox, the production of sets 
of gear components was entrusted to 
the Gear Grinding Co. Ltd. of Shirley, 
Birmingham. The association has con- 
tinued to date. Being the manu- 
facturers of the Orcutt gear-grinding 
and _spline-grinding machines and 
ancillary measuring and gauging instru- 
ments, this firm was well-equipped for 
the work and possessed production 
facilities adequate to meet the then 
current and probable future supply 
requirements of the Jaguar Company. 
During this period the basic design 
of the gearbox has remained unchanged 
and minor modifications effected have 
in the main been dictated by manu- 
facturing considerations. It has proved 
equal to all re- 
quirements, 
although the out- 
put of the Jaguar 
XK _ engine has 
been raised from 
158 b.h.p. at 5,000 
rp.m. to 212 
b.h.p. at 6,000 
r.p.m. and_ the 
torque from 192 
Ib-ft at 3,000 
r.p.m. to 218 lb-ft 
at 4,000 r.p.m. 
The gearbox is 
laid out on 
straightforward 
lines and provides 
four forward 
speeds and 


reverse, with synchromesh engagement 
of top, third and second speeds. A 
detailed description was given in the 
July 1950 issue of the Automobile 
Engineer. Only the shafts, gears, and 
synchromesh mechanisms are produced 
by the Gear Grinding Company and 
the components are assembled in a cast 
iron casing by the Jaguar Company. 
In the past three and a half years the 
production rate on the standard gear 
set has been doubled and, currently, 
modified sets for the XK120 D special 
racing car are being produced addition- 
ally. There has, however, been no 
relaxation of the scrupulous care 
expended in production and inspection 
at each stage to ensure the maintenance 
of very high standards of precision. 
It was, in fact, interesting to compare 
the high quality of the Jaguar gears 


The complete gear set, with primary shaft in position 


with aircraft gears being produced in 
the same shop. Anything short of 
complete consistency, it is held, will 
inevitably result in the occasional need 
to strip down an assembled box and 
adjust or replace components. This 
costly and time-wasting hazard, it is 
claimed, has been eliminated in the 
case of the Jaguar gearbox. 

The production plant of the Gear 
Grinding Company is devoted exclu- 
sively to the manufacture and the 
grinding of gears; the building of the 
gear-grinding machines is carried out 
in a completely separate department. 
It comprises two large shops, one for 
production and the other solely for 
gear grinding. Since all classes of 
work are undertaken for a wide variety 
of industries, the production shop is 
laid out on “general” lines with 
the various ma- 
chine tools 
grouped according 
to type. Groups 
of tools are 
arranged in trans- 
verse lines and 
the work is pro- 
gressed longitu- 
dinally through 
the shop from 
group to group. 
In the gear grind- 
ing shop all 
machines perform 
a single finish 
operation, so there 
is no progression, 
They are grouped 
according to type, 


Set of components produced for the Jaguar gear unit 
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Arrangement of Jaguar four-speed and reverse gearbox 


spur, helical or spline, and subdivided 
according to size and capacity. 

All production operations, it is 
insisted, conform to orthodox good 
practice on standard machine tools. 
General machining and concentricity 
limits are held relatively close and a 
correspondingly good surface finish is 
maintained, These factors assume 
great importance in mounting accuracy 
for subsequent operations such as 
broaching and gear cutting. It is a 
maxim of the organization that ‘ta good 
blank is an essential for a good gear.” 


Machining 
In the case of automobile gears in 
general, and the Jaguar gears in parti- 
cular, there is little bar work except for 
shafts. Materials used are En36 for 


Primary shafts are form turned on a Smalipiece lathe 


shafts and En39 for gears. Most gears 
are stampings or upset forgings, 
received in the normalized and annealed 
condition. Turning operations are 
performed on B.S.A. or Herbert chuck- 
ing automatics or on Drummond, 
Herbert or Ward turret lathes. Usually 
two chuckings are sufficient but three 
may be necessary in some instances 
owing to the number of operations 
required to complete. Drummond 
turrets are used for the smaller items 
and Herbert No. 9 turrets for the 
larger work. Blanks are held to a 
maximum tolerance of 0:001-0-0015 in 
on the bore diameter and to 0-003 in 
on external diameters. Run out between 
the bore diameter and the blank face is 
checked by a dial indicator and must 
not exceed 0-002 in. 


Bores are spline-broached on 
Rockwell (downstroke) and Electraulic 
(upstroke) vertical type broaching 
machines. Broaching can become a 
very expensive operation if, for in- 
stance, it results in the component 
running out of truth and thus requiring 
a second machining operation to correct. 
This is obviated by the use of hardened 
pressure plates ground with true faces. 
Both pressure plate and work are washed 
with coolant and wiped clean before 
each operation. No machining is done 
on the blank after broaching except to 
finish the diameter true to the major 
diameter of the splines. The blanks 
are initially left oversize for this purpose. 
Broaches are systematically withdrawn 
for resharpening after cutting a specific 
number of components. This number 


Ganged tools for grooving and undercutting the layshaft 
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Part of the gear-grinding shop—spline and spur grinders in foreground 


is determined for economy against the 
number of components and the tool 
life. Regular inspection of broaches is 
made when the permitted number of 
components has been completed and 
at one or more interim stages. 

For finishing the outside diameter 
of the blank a Herbert No. 7 machine 
is permanently set up with a common 
spindle to carry the special splined- 
sleeve mandrels for each component. 
Mounted in this manner the blank 
diameter is skimmed true to the top 
diameter of the splined bore and also, 
therefore, to the sides of the splines. 
The care expended on the production 
of the blanks makes it possible to cut 
the teeth on a truly concentric pitch 
line and also permits the minimum 
stock allowances to be left on the teeth 
for subsequent form grinding. 

The primary shaft with its integral 
gear is machined on a Smallpiece 
copying lathe, reproduction being by 
a spring-loaded tool slide working 
against a profiled template. This 
machine is equipped with an air chuck 
and an air-operated back centre. For 
turning coned faces, and saucer-web 
walls on larger gears, a Herbert No. 7 
turret is used. A spring-loaded follower 
on the back cross slide co-operates with 
a template mounted on the turret head. 

On the splined layshaft the gears are 
located and retained by circlips. This 
necessitates the provision of three 
grooves to receive the rings at a precise 
spacing. To ensure consistency, these 
three grooves, and also an undercut 
at the flange locating the 2nd speed 
wheel, are machined in a single opera- 
tion by a gang of four tools mounted 
in a box on the cross slide of a Ward 
No. 7 turret. 


Gear cutting 

Gear cutting is performed with 
orthodox set-up on Barber-Colman and 
Pfauter hobbers, and Drummond 
Maxicut or Fellows shapers. Although 
ganging is employed where possible, 
according to the shape of the gears, 
excessive ganging is avoided as it may 
be liable to an accumulation of parallel- 
ism tolerances and consequently to 
springing of the arbor. The maximum 
number of plain slab gears to be ganged 
together is seven but generally the 
number is fewer. 

Typical examples of Jaguar gears are: 
Ist speed wheel, external teeth, 2 off. 
Internal teeth, with peg cutter on 
Maxicut, | off. Constant mesh wheel, 
helical, 2 off. Top speed and 2nd speed 
cones, located on splined arbor, each 
1 off. 

On the Ist speed wheel in the latest 
Jaguar XK120D gearset, the clutch 
dogs are sunk in a recess in the face of 
the wheel. They are cut on a Butler 
automatic shaper, being first roughed 
out and then finish cut. This machine 
is also used to relieve six of the internal 
teeth in the standard Ist speed wheel. 
The 36 longitudinal slots in the faces 
of the synchromesh cones, for oil 
distribution, are cut on a Hey nibbling 
machine. A duplex tool is used and the 
cone is indexed 18 times to complete 
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General view of turning section in the production shop ie i 
Another section of the production shop—drilling, milling and grinding ee 


Gang of seven slab gears on a Pfauter hobber 


in about 30 sec. Tooth ends of sliding 
gears and engagement dogs are rounded 
or chamfered on Hey tooth-rounding 
machines, Mainshafts and layshafts 
are splined on Barber-Colman spline 
hobbers. 


Heat treatment 

All components are pot-carburized 
in Birlec electric furnaces. The com- 
pound used is Etenite, in a ratio of 
3:1 in reclaimed and new material. 
Pots are emptied over a grid and the 
compound falls through to a vibrating 
screen for the removal of debris. The 
screened compound is then blended 
with the fresh compound in a rotating 
barrel-type mixer and subsequently 
transferred to an elevated hopper. 
Pots of nickel alloy are of the non- 
sealing type with a flanged, registering 
lid. They are charged on a roller track 
and filled by gravity from the compound 
hopper chute. Two test pieces are 
included in each pot. 

The temperature of each furnace is 
automatically controlled and recorded. 
Charts are marked with the job number, 
operation number, batch number, 
quantity, furnace number and date. 
These temperature records are held for 
two years in all cases, thus conforming 


Teeth and engagement dogs are rounded or chamfered on Hey 


machines 
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to A.I.D. requirements. Test pieces 
are taken out at an interval of half an 
hour to each other, and are immediately 
quenched and broken for examination 
of the fracture. The four fractured 
pieces are tied up with a job record 
form and held in a store for a period 
of six months, or longer as appropriate. 

Furnace temperatures are normally 
checked once monthly by the mainten- 
ance staff with independent instru- 
ments. A considerable amount of 
aircraft work is carried out and in this 
connection the furnaces are checked 
by A.I.D. personnel for each job. 

Components of a shape liable to 
distort when quenched—the Ist speed 
mainshaft gear and top and 3rd speed 
operating sleeve are examples—are 
mounted over a “bung” and quenched 
on a Gleason press. 


Grinding 

After hardening, the end faces of 
gears are ground true and to size on 
Heald or Arter surface grinders with 
magnetic work tables. Gears are 
chucked on their outer diameters and 
ground in the bore on Heald 72A 
(Redhead) internal grinders. One of 
these machines is used to grind the 
two races for the needle roller bearings 
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Mainshaft splines are hobbed on Barber-Colman machines 


in the hollow layshaft. This is a special 
operation as the races are located one 
at each end of the shaft, which is 
approximately 74 in long, and must be 
in axial alignment to within 0-0005 in. 
First the shaft is ground on the top 
of its splines for the full length of the 
work to 0-0005 in tolerance. A closely 
fitting sleeve is then fitted over the 
splines and this assembly is inserted 
into a pot sleeve on the workhead and 
the work clamped endwise. After one 
race has been ground to size, work and 
sleeve are withdrawn, reversed, and 
reinserted in the pot sleeve to bring 
the other race in position for grinding. 
Concentricity is thus ensured, as the 
bottoms of the splines, on which the 
gears centre, are subsequently ground 
true from the roller races. 

On the mainshaft, diameters are 
ground to limits of size to —0-0005 in 
and parallelism to not more than0-0001 in 
in 3 in on Norton, Jones and Shipman, 
or Churchill grinding machines. End 
threads, which are stopped off during 
heat treatment to remain soft, are 
ground on a Matrix thread grinder. 


Gear grinding 
The work card issued for each job 
gives all the data required by the tool 


Grooving a synchromesh cone on a Hey nibbling machine 
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Relieving internal teeth of 1st speed wheel 
on Butler automatic-indexing slotter 


setter. In the case of helical gears the 
machine is set up, indexed for one 
tooth, and one tooth is ground in each 
blank. These are then checked in the 
inspection room for correctness of lead 
and involute. If necessary, the setting 
is adjusted and teeth are ground until 
accurate lead and involute are esta- 
blished. The setter then completes his 
work and indexes the machine for the 
number of teeth in the gear. A gear, 
or a gang of gears, is then fully ground 
to an oversize chordal thickness and a 
further check is carried out. If proved, 
the gear is ground to the finished 
chordal thickness and a final check is 
made. If cleared after this check, the 
operator carries on, grinding one, two, 
or three gears on one arbor. 

On the Jaguar gears the normal 
grinding allowance on the tooth chordal 
thickness is 0-008 in to 0-010 in. Usual 
practice is to feed in the wheel to depth by 
steps of 0:0025 in to 0:0025 in of finish 
depth and then make finishing feeds of 
0-0005in tosize. This may involve 25 or 
26 passes of the gear, and regularly three 
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Gang of three 3rd speed layshaft gears on Orcutt helical gear 
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dressings of the wheel form are made. 
Norton grinding wheels of grade 60J, 
8in diameter and }in wide are used 
and the cutting oil is Vac-Mull, 
produced by the Vacuum Oil Co. The 
work passes through the shop in 
batches of 500 to 700 items and several 
machines may be set up for the same 
work. All machines, of course, are of 
Orcutt design and built by the Gear 
Grinding Co. It is the practice not to 
gang more than three helical gears. 
Wherever possible, gears produced by 
the Gear Grinding Company are cut 
with protuberant hobs or similar design 
gear shaper cutters. By this means 
more economic use is made of the gear 
grinding machines, besides ensuring 
the maximum strength of gear teeth. 
These hobs and cutters prepare the 
gear teeth with little or no grinding 
allowance in the root. During the 
grinding operation, therefore, at the 
most a cleaning up of the root is all that 
is required. Every gear is checked in 
the inspection department, away from 
the machine. After checking, gears are 
gathered into batches and are then 
tested for noise by running dry with a 
mating gear, both freely and under a 
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Gear ratio, top... .. 1:000:1 
196322 

Pitch .. 10°86 DP 

Pressure angle... x 20 deg 

Helix angle, right hand .. 23 deg 


manually applied torque load, on a Red 
Ring noise-testing machine in a room 
insulated from the noise of the shop. 
To maintain continuity of testing, at 
least one gear from each batch is 
retained to serve as a “slave” for a 
succeeding batch. 

Shaft splines are ground on Orcutt 
machines, using Norton 60L grade 
wheels and Cooledge or Dixol soluble 
cutting oil as coolant. A harder grade 
grinding wheel is demanded to ensure 


Layshaft set up on its internal raceways on the Orcutt spline 
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To obviate distortion, some gears are 
quenched on a Gleason press 


the production of relatively sharp 
corners to the splines. The operators 
employed on this work set up the 
machines and also inspect the work, 

The Company produces and grinds 
gear components, or grinds cut gears, 
for a number of other car manufacturers, 
and its capacity for helical and straight- 
tooth gear grinding and spline grinding 
is the largest in the country. Other 
manufacturing organizations, parti- 
cularly those producing commercial 
vehicles, operate Orcutt gear and spline 
grinders, built by the Company, in 
their own works. 

Whilst only a comparatively small 
number of car manufacturers use 
profile-ground gears, gear grinding is 
almost standard practice on heavy 
commercial vehicles, where power 
loading is much heavier. The Gear 
Grinding Company has done much to 
make gear grinding more economic, 
and it is interesting to speculate if, at 
some future date, it may succeed in 
widening the use of ground gears in the 
private car industry. 


grinder 
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Recent Developments in Production Equipment 


N endwise locating fixture, 
A\ priority for the location of 
crankshaft journals in their correct 
relative positions with regard to the 
grinding wheel, has been developed by 
The Newall Engineering Co. Ltd., 
Old Fletton, Peterborough. It is 
illustrated in Fig. 1. The fixture is 
wheelhead mounted, and consists of a 
bracket carrying a screw adjustment for 
lateral movement of the dial indicator 
assembly. This assembly incorporates 
a spring-loaded stylus which contacts 
the datum face of the component. 
The fixture can be employed for 
left-hand or right-hand location. Only 
a zero position is shown on the dial 
indicator and the total movement of 
the indicator is restricted to three- 
quarters of a revolution. Therefore it 
is not possible for the operator to 
locate the work incorrectly by being a 
full revolution out of position. The 
illustration shows a fixture in the setting 
position. After setting is effected the 
fixture is swung through 180 deg. 


Profile millers 

Interesting profile milling machines 
developed by Hayes Engineers (Leeds) 
Ltd., Gelderd Road, Leeds 12, are 
illustrated in Figs. 2, 3, and 4. The 
machine shown in Fig. 2 is the 
“Diemaster” universal die and mould 
milling machine. It is a small machine 
suitable for both tool room = and 
production shop work to extremely 
close limits. For its size and capacity 


this machine is exceptionally rigid and 
has generous slides and ways, and 
robust nuts and leadscrews. 


All move- 


milling machine 


Diemaster'’ universal die and mould Fig. 3 


Endwise locating fixture for crank- 
shaft journals 


Fig. 1 


(The Newall Engineering Co. Ltd.) 


ments are hand controlled; they are 
indicated on _ large-diameter, dull 
chrome plated dials with 0-001 gradua- 
tions 

The box base of the machine, which 
houses the motor and gearbox, carries 
the tray to which the machine column 
is bolted. The column carries the knee 
assembly on vertical ways and the over- 
arm assembly on _ horizontal ways. 
A distinctive feature of the design is that 
the knee, underslide and table unit is 
counter-balanced by means of thrust- 
rods that pass through the machine 


Hydrotracer copying equipment 
(Hayes Engineers (Leeds) Ltd.) 


“Diemaster'’ machine equipped with Fig. 4. “Tracemaster’’ fully automatic pro- 


tray and are connected by roller chains 
to a balance weight housed in the 
machine base. 

Rack and handwheel pinion adjust- 
ment is provided for the overarm 
which can be secured in any desired 
position within the operating range by 
means of a powerful cam lock. The 
overarm has 7 in lateral traverse. A 
large vernier scale facilitates precise 
setting. The gearbox provides nine 
spindle speeds from 50 to 2,400 r.p.m. 

The swivel head is mounted direct 
on the front facing of the overarm. It is 
arranged for movement through 
180 deg. On the standard machine, the 
table size is 21 in x64in. It has 12 in 
longitudinal traverse, while the under- 
slide has 5 in lateral and the knee 16 in 
vertical traverse. An oversize machine 
table, an 11 in diameter rotary table 
and horizontal milling and horizontal 
face milling attachments can be supplied 
as additional equipment. 

It is also possible to have the ‘‘Die- 
master” equipped with the Hayes 
Hydrotracer hydraulic copying equip- 
ment, see Fig. 3. Certain modifications 
to the basic machine are necessary, the 
chief ones being the attachment of a 
hydraulic cylinder for controlling the 
vertical movement of the knee and the 
fitting of the copying valve to the cutter 
head. Essentially, the equipment com- 
prises a sensitive tracer unit coupled to 
a powerful hydraulic cylinder, both 
units being powered by a self-contained 
motor-driven hydraulic pump. 

This Hydrotracer unit embodies a 
patented system of hydraulic control 
that gives very rapid reaction to change 


filing machine 
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Fig. 5. H.C. chucking turret lathe 


in profile. A composite valve built into 
the tracer unit not only provides for 
following the contours, but also serves 
to eliminate static friction throughout 
the whole hydraulic system. This 
arrangement materially reduces the 
time lag in reversal of movement. 

A development in connection with 
this equipment is the provision of a 
high speed air-turbine-driven spindle, 
which can be mounted in place of the 
milling machine swivel head. The 
spindle runs at 40,000-60,000 r.p.m. 
and is used in conjunction with precision 
ground carbide burrs for finishing dies 
and moulds. 

A fully-automatic, hydraulic-travers- 
ing and profiling machine, the ‘““Trace- 
master” is illustrated in Fig. 4. The 
milling head on this machine is to the 
same design as the head of the “Die- 
master.”” On this machine, however, 
the longitudinal traverse (12 in) and the 
cross traverse (6in) of the table are 
driven by hydraulic motors which can 
be easily disengaged for manual opera- 
tion. Vertical traverse is controlled by 
a 34in stroke hydraulic cylinder for 
automatic profiling; while for hand 
traversing there is a large diameter 
vertical screw fitted with a graduated 
dial. All traverse dials are graduated 
in units of 0-001 in. Final setting and 
increments of cut are applied through 
a worm drive. 

In operation the vertical movement 
of the knee is controlled through the 
Hydrotracer. By means of a hand- 
operated valve, the rate of rise and fall 
of the work can be controlled to prevent 
overloading. Longitudinal traverse of 
the table is also controlled through the 
Hydrotracer, the traverse being in- 
creased or decreased automatically to 
suit the profile that is being machined. 
Speed is adjustable by means of a hand- 
operated valve, and direction is auto- 
matically reversed by a valve mounted 
on the underslide. 

Cross traverse increments take place 
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(Hardinge Machine Tools Ltd.) 


automatically at every reversal of the 
table motion. They can be increased 
or decreased by means of a manually 
operated valve. hand-operated 
reversing valve makes provision for 
reversing the cross traverse so that 
forward or backward increments of 
traverse may be employed. In addition, 
adjustable limit-stops disengage the 
traverse on either forward or backward 
motion at predetermined positions; 
traverse in both directions can be isolated 
by means of a master hydraulic cut-out 
valve. 


Chucking turret lathes 

Two chucking turret lathes, 
designated HC and HCT respectively, 
have been added to the range of 
precision machines manufactured by 
Hardinge Machine Tools Ltd., Hampton 
Road West, Hanworth, Feltham, 
Middlesex, a subsidiary of Sheepbridge 
Engineering Ltd., Chesterfield. The 
specifications are the same for both 
models, with the exception that the 
HCT model embodies a production 
threading unit which is not included in 
the HC specification. An HC machine 
is shown in Fig. 5. These machines 
have been specifically designed for 
medium quantity batch production on 
precision work. To allow this to be 
carried out economically, one of the 
main design objectives has been to 
provide cheap and rapid setting-up. 

The Hardinge extreme precision 
headstock spindle fitted is of large 
diameter and is carried in widely 
spaced bearings. It is driven through a 
variable speed unit that gives steplessly 
variable speeds from 125 to 3,000 r.p.m. 
A Hardinge bed assembly, topped by a 
single flat hardened steel plate with 
undercut vees, is employed. The total 
bearing of headstock and carriage on 
this flat plate is 175 in*. Incorporated 
in the carriage is a power-feed feature 
that gives steplessly variable longitudinal 
feeds from } to 10 in per minute. 


Fig. 6. The turret on the H.C. lathe 


turret arrangement is 
employed. There are eight turret 
stations. They are designed to take 
standard commercial carbide or high 
speed steel tool bits, a feature that 
ensures minimum first cost for tools 
and in addition simplifies setting up. 
As many as 12 to 16 tool bits can be 
used in a single set-up. This multi- 
plicity of tools, combined with the 
feature of carrying the turret on the 
cross slide, makes it possible to machine 
completely at one setting, parts that 
entail a considerable number of different 
operations. The turret and cross slide 
design is such as to ensure complete 
accuracy between turning, boring, 
undercutting and facing operations. 

Each turret station has independent 
tool adjustment by means of an adjust- 
able hardened screw, so that the tool or 
tools in one station can be set and 
adjusted to the final precision cutting 
size without affecting the tools at the 
other stations. Accurate turret indexing 
is ensured, since the position at each 
station is fixed by a lever operated by a 
hardened and ground taper binder 
directly contacting the rounded ends of 
the adjusting screws. The turret, 
shown in Fig. 6, is mounted on high 
precision, large-diameter, angular con- 
tact ball bearings. 

The threading attachment, for the 
HCT model only, is so designed that 
with one lead screw and follower and a 
cheap { in square tool bit, any diameter 
thread of the same pitch can be cut at 
high production speeds. Large expen- 
sive dieheads, collapsible taps and 
chasers are not required. Through the 
use of the automatic thread control 
unit, threads can be cut up to a shoulder 
or into a bottomed hole. At a predeter- 
mined point, the control unit releases 
the follower from the lead screw and 
lifts the threading tool from the work. 
On release, the attachment returns to 
the starting point of the thread. An 
important standard feature on both 


unique 
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models is the Hardinge quick~-acting 
collet closer. This attachment takes 
standard Hardinge 5C collets or internal 
or external step chucks. 


Gear hobber 

A significant advance in gear pro- 
duction has recently been made by 
Michigan Tool Company, Detroit, 
Michigan, U.S.A. Briefly, the develop- 
ment consists in equipping the new 
Model 1445 universal ultra-speed gear 
hobber with automatic loading and 
unloading devices and with a Michigan 
3-way gear classifier for monitoring 
every gear produced. One of these 
machines so equipped is shownin Fig. 7. 

The machine itself is a single-spindle 
hobber that will hob up to 8-pitch spur 
and helical gears of diameters up to 5 in 
and face widths up to 4in. It can be 
used for helix angles up to 45 deg 
right- or left-hand. The hob is plunge- 
fed into the work, and the work rotates 
at a pre-set, timed relation to the 
hobbing tool. The complete hobbing 
cycle is automatic, with the machine 
returning to the loading position on 
completion of a workpiece. Either 
conventional or climb hobbing may be 
used with single-, double-, or triple- 
thread hobs. 

This machine incorporates an entirely 
new design of head with three separate 
adjustments; they are hob thread angle, 
gear helix angle and hob position shift. 
To allow these separate adjustments, 
the head is made in four sections. The 
main section is mounted on a vertical 
swivel plate integral with the main 
column. At this point the required 
right- or left-hand helix angle is set 
on a vernier scale adjacent to the 
swivel plate. The next section functions 
as the hob cross-feed section. Move- 
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Michigan universal ultra-speed gear hobber with automatic loading and unloading 


devices and automatic inspection equipment 
(Geoston E. Marbaix Ltd.) 


ment of this section in relation to the 
main section is effected by means of a 
hydraulic cylinder mounted on the 
main section. The third section is 
joined to the second by means of 
another swivel plate graduated for 
movement up to 15 deg right- or left- 
hand. Hob thread angles are set on 
this scale. The final section carries the 
hob spindle and is linked to the 
preceding section by sliding ways. 
Automatic motion on these ways, 
hydraulically actuated, positions the 
hob for pre-selected increments of 
shift over a total movement of 3 in. 
This novel head design greatly 
simplifies set-up in changing from one 
type of gear to another, since different 
gear helix angles are merely “dialled” 


on the hobbing spindle head. Cross- 
feeding at the desired helix angle by 
means of this adjustable head eliminates 
the need for ratio calculations and extra 
change gears customarily required for 
pre-setting the correct relative motion 
between the hob and the workpiece. 
Two other factors contribute to the 
high output possible from this machine. 
They are: the plunge feed action of the 
hob and the automatic work-holding 
tailstock. Hob shift can be effected 
either manually or automatically. For 
manual operation there is a push button 
control for shifting the hob the desired 
number of pre-selected increments at 
the appropriate point in the production 
schedule. For automatic operation, the 
hob shifter control is pre-set for shifting 


Fig. 8. Double-ended automatic flash butt welder for automobile rear axle cases 
(Al. Electric Welding Machines Ltd.) 
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the desired amount at the completion of 
each cycle. A warning light flashes 
after the hob has moved through the 
full distance of the hob shift travel. 
Because of the very high rate of out- 
put that can be obtained from this 
machine, it was decided to develop 
further equipment for use in large 
quantity production. This extra equip- 
ment gives automatic loading and 
unloading and automatic gauging of 
every workpiece. Gear blanks are 
placed in a hopper type loader and 
during production gear size tolerances 
are checked, 100 per cent, by the 

Michigan 3-way gear classifier. Any 

variation from the pre-set tolerances— 

caused by tool wear or other condition 

—is immediately picked up by the 

classifier and he proper signal relayed 

to a Michigan gear controller. 
This controller performs 
functions:— 

(1) It automatically adjusts the hob 
centre distance to keep the gear 
sizes within the specified tolerances. 

(2) It keeps a statistical record of 
production; that is, the total pro- 
duction, the number of rejects and 
other relevant facts. 

(3) It shuts down production when the 
total predetermined gear produc- 
tion is reached, or should the helix 
angle not conform to specification. 

Once the machine is started, all the 
operator has to do is to keep the auto- 
matic loader full of gear blanks. Should 
production be shut down automatically, 
as happens when the hob shifter reaches 
its limit, a light on the controller panel 
flashes, and the operator merely has to 
check the controller counters to deter- 
mine where the difficulty lies. Gaston 

E. Marbaix Ltd., Devonshire House, 

Vicarage Crescent, London, S.W.11, 

are the sole British agents for these 

machines. 


several 


Axle case welder 

An extremely interesting automatic 
flash butt welder developed by A.I. 
Electric Welding Machines Ltd., of 
Inverness and 68, Victoria St., London, 


230-drawbar horse power crawler 
tractor with a_ turbo-charged 
engine has been added to the range of 
track vehicles manufactured by Cater- 
pillar Tractor Co., Peoria, Iilinois, 
U.S.A. The six-cylinder diesel engine 
has 6} in bore and 8 in stroke. It is 
governed to 1200r.p.m. at full load 
and develops maximum torque at 
800 r.p.m. Among other features, the 
engine design includes short valve push 
rods; stationary oil jets providing a 
continuous stream of oil to cool the 
pistons, the camshaft and followers; 
and steel-backed aluminium bearings, 
with the lower half of the centre main 
bearing arranged to take the camshaft 
thrust on a flange type bearing. 
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Fig. 9. The work-holding arrangements and welding heads on the machine shown in Fig. 8 


S.W.1, is illustrated in Fig. 8. It is 
designed for simultaneous automatic 
welding of the two end flanges on auto- 
mobile axle cases. The main axle casing 
is loaded on to the central fixture with 
spigot location, as shown in Fig. 9, and 
clamped by air-operated clamping units 
at the extreme ends of the casing. As 
the centre spigot is designed to take 
the reaction of the upset or forging 
pressures, the holding down clamp units 
exert only the pressure necessary for 
electrical contact; this reduces die wear 
to a minimum. 

The flanges are located on the 
electrode jig on each moving head. 
These heads are designed with quick 
acting, short stroke clamp action. Each 
flange clamp unit incorporates a novel 
design of universal adjustment for 
bringing the flange into perfect align- 
ment with the casing before the welding 
cycle is initiated. The welding cycle 
is initiated through a single push 
button which controls both welding 
units. Cycle times range from 6 to 12 
seconds, depending upon the size of 
the axle casing. At the end of the 
welding cycle, the clamps are released 
and the assembled axle is ejected from 
the dies by an air-operated lifting 


ejector system. The moving heads of 
the welding units are then re-set and 
the machine is ready for the next 
workpiece. 

One of the special features of this 
machine is the wide range of axle sizes 
that can be accommodated. The two 
welding units are adjustable to take 
axle casings with overall dimensions 
ranging from a minimum of 32 in to a 
maximum of 62in. Provision is also 
made for accepting axle casings with 
offset differentials down to a minimum 
of 11 in. 

The two welding units incorporate 
the firm’s patented air/oil intensifier 
power upset system, whereby an 
upset pressure of 8 tons is applied to 
the forging of the weld. A_ special 
feature of this power pack system is the 
provision of a control that is immediately 
adaptable to suit any particular size of 
axle casing and tube by a simple adjust- 
ment. Furthermore, this system of 
power development eliminates the 
necessity for oil pumps and accumu- 
lators. All that is required is a connec- 
tion to an 80 Ib/in* air supply main, 
since the upset or forging pressure is 
developed by intensification within a 
one-piece power unit. 


A NEW CATERPILLAR TRACTOR 


To minimize torsional vibration all 
accessories are driven from a gear at the 
rear of the crankshaft. A two-cylinder 
petrol engine is used for siarting the 
diesel engine. There is a _ 6-volt 
electric starter for the petrol engine. 
The engine runs on fuel with a minimum 
cetane rating of 35; expensive, premium 
quality diesel fuel is not required. 
Economical operation is assured. 

This new tractor may be fitted either 
with a special Caterpillar oil-type clutch 
or with a torque converter. The oil- 
type clutch has four metallic-faced 
plates with over-centre engagement. 
It is hydraulically boosted. Oil cir- 
culated under pressure, lubricates and 
cools the clutch, which is connected 


to the transmission by a double 
universal joint. When the oil-type 
clutch is fitted, there are six forward and 
six reverse speeds ranging from 1°6 to 
68 m.p.h., and drawbar pounds-pull 
of 60,860 lb are possible with adequate 
weight and traction. 

The torque converter is a three-stage, 
5:1 torque multiplication unit that 
uses diesel fluid as hydraulic fluid. 
A 19 in single plate, dry-type flywheel 
clutch is used with the torque converter. 
Cooling for the torque converter fluid 
is effected by means of a heat exchanger 
mounted on the right-hand side of the 
engine. With the torque converter, 
there are three speeds forward and two 
in reverse. 
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Comments on Causes and Prevention of the 


of engines is frequently the cause 

of costly repairs. Fortunately, 
while the chemical investigations into 
sludge problems may be relatively 
complicated, the engineer can take 
simple steps to eliminate or consider- 
ably reduce sludge formation. Sludges 
found in automobile engines may be 
divided into two main categories; they 
are: 
(a) Mixture of carbon, oil, partly 
oxidized oil, metallic particles or 
oxides resulting from engine wear, 
that is, iron, copper, aluminium 
and tin oxides, together with small 
percentages of road dust. 
Emulsions of these materials, to- 
gether with varying percentages of 
water. 

Sludges of type (a) are usually soft, 
black and often of a non-glutinous 
character, whereas those of type (b) are 
usually thick black pasty deposits and 
will readily choke up filters, oilways, 
etc., They cannot be removed satis- 
factorily without partly or wholly 
dismantling the engines. 


in the lubricating systems 


(b 


~ 


How sludge is formed 

In automobile engines, oil is forced at 
relatively rapid rates, by a pump that 
in many instances operates at high 
pressure, through the lubricating 
systems. The oil temperature may be as 
high as 200 deg F when entering the 
bearings. On leaving them in the form 
of a fine spray, it comes into intimate 
contact with heated air in the crankcase, 
in which, as a result of piston ring 
blow-by, there also are other gases 
such as carbon dioxide, and nitrogen, 
and fuel and water vapour. Under these 
conditions, the oil oxidizes at a rate 
that depends on its quality, its suitability 
for the unit and the amount of other 


impurities present. Some types of 
impurity accelerate the oxidation 
process. 


Factors affecting composition 
Sludges are, therefore, primarily 
the result of oil and fuel oxidation due 
to the effect of heat on oil in the pre- 
sence of oxygen, part of the lubricant 
being burned to form carbon and 
semi-carbonized oil, They subsequently 
become mixed with other engine 
impurities, that is, road dust and 
metallic oxides, to form a sludge of 
type (a). The nature of such sludge 
varies according to: 
(1) Type of oil—whether mineral or 
compounded 
(2) Quality of the oil 
(3) Mechanical condition of the engine 
(4) The class of service—heavy or light 
duty 
(5) Design of the engine, that is, 
whether the unit is of petrol, 
paraffin or diesel type 
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SLUDGES IN ENGINE OILS 


(6) Care exercised in maintenance and 

operation 

Sludges of type (b) are usually formed 
when engines are operated under 
conditions that cause an accumulation 
of water in the crankcase. The water 
thus collected emulsifies with the solid 

impurities in the system and forms a 

thick, sticky sludge of dangerous 

character. This accumulation of water 
may be due to any one or more of the 
following causes: 

(1) Condensation of steam entering the 
crankcase as a result of excessive 
piston ring leakage 

(2) Water leakage from the cooling 
system—gaskets or pump glands 

(3) Water contamination of fresh oil due 
to storage conditions or oil issue 
methods 

(4) Insufficient crankcase ventilation 

(5) Overcool running conditions due to 
extremely cold weather, inadequate 
protection from cold by the use of 
thermostats or radiator muffs, and 
intermittent service conditions pre- 
venting attainment of normal opera- 
ting temperatures 

As a result of sludge formation, the 
oil flow may be choked or restricted. 

This restriction may occur in oil filters, 

hollow crankshafts, oil gallery pipes, 

overhead rocker gears, valve chambers, 
timing gear cases, oil feed holes and 
passages, and in fact in most parts of 
engines. The danger is of seized 
bearings and excessive wear occurring 
due to faulty oil feed, or alternatively 
to the feeding of badly contaminated 
lubricant to heavily loaded bearings. 

This may make it necessary to replace 

important engine parts, and maintenance 

costs may be high. 


How oils differ as regards sludging 
Some oils, when used under adverse 
conditions, sludge more quickly than 
others. For example, pure mineral 
oils are more stable than compounded 
ones, especially in the presence of 
moisture; this explains why mineral 
oils are extensively used in petrol- 
driven commercial vehicles. Further- 
more, some pure mineral oils are more 
stable than others according to their 
origin and method of manufacture. 
The oils most free from sludging 
tendencies are those made by the best and 
most proved solvent-refining method. 


Counter measures 

It is necessary to take the following 
factors into consideration when en- 
deavouring to reduce sludging. The 
tendency to the formation of sludge 
emulsion is reduced when leakage past 
the pistons is minimized by maintaining 
rings, cylinder bores and pistons in the 
best possible condition. However, in 
certain circumstances, such oil deterior- 
ation may manifest itself, even when 
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Formation of Sludge 


the mechanical condition of these 
components leaves nothing more to be 
desired. 

Under normal summer conditions 
an excessive concentration of moisture 
does not generally occur in the crank- 
case. On the other hand, under winter 
operating conditions, particularly 
where the service is intermittent, water 
accumulation is common, It may be 
well, therefore, to give a warning of the 
importance of maintaining adequate 
crankcase ventilation. Ina large number 
of engines, especially those used in 
motor transport services, a high per- 
centage of the water present in the oil 
is due to the condensation of steam 
from combustion, as previously ex- 
plained. 

For this reason, vehicle operators 
should make sure that crankcase 
breathers are maintained in an effective 
condition, and that the engine is not 
overcooled: the correct working tem- 
perature of the water in the engine 
should be about 190 deg F. Because 
of this tendency towards water con- 
tamination, crankcases should be 
drained more frequently in winter than 
in summer. Other possible causes of 
contamination by water are: a faulty 
cylinder head gasket; in some designs, 
leakage from the water pump; faulty 
castings; and, perhaps, careless washing 
of the vehicle or unsatisfactory methods 
of oil storage and carelessness when 
filling the engine with oil. 


Choice of oil 

Since the rate of formation of sludge 
is directly dependent on the presence 
of oxidized oil and fuel, it is evident 
that the ability of the lubricant to resist 
oxidation must be high, and this object 
is attained by the employment of an 
efficient process of oil refining. Lubri- 
cants refined by the best solvent 
processes will remain, by virtue of their 
oxidation resistance properties, free 
from sludge over extended periods and 
give freedom from stuck rings and 
burned valves; crankcase dilution will 
also be minimized and operating costs 
reduced. 

In addition, this type of lubricant 
helps to maintain the efficiency of the 
lubrication system, so the life of the 
engine is prolonged, reboring is only 
necessary after a much longer period 
of service and bearings are maintained 
in better condition. The use of anti- 
oxidant and detergent additives in high 
grade mineral oils results in increased 
stability against oxidation and much 
reduced sludging and engine wear. 
These additives also assist in reducing 
excessive corrosion and consequent 
wear when engines are operated under 
cold conditions resulting from inter- 
mittent usage. Vacuum Oil Company 
Engineering Memorandum 1024. 
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L~ known for their petrol 
engines, which were fitted to 
Fraser Nash, Lea-Francis, Invicta, 
Lagonda and other cars in the period 


between the two World Wars, Henry 
Meadows Ltd. also produced commer- 


cial and military vehicle engines of 


varying capacity and power output up 
to the 300b.h.p., 12-cylinder, hori- 
zontally-opposed unit that powered the 
Covenanter tank. Soon after the end 
of the second war 4-cylinder and 6- 
cylinder diesel engines were introduced 
and since then Meadows engines have 
been mainly used in road transport, 
marine and stationary applications. 
Petrol engines are still produced in 
4-cylinder and 6-cylinder units develop- 
ing from 28 b.h.p. to 180 b.h.p. for 
those duties. 

The range of vertical diesel engines 
currently in production includes 4- 
cylinder units of 5-43 litre and 6-9 litre 
capacity and 6-cylinder units of 10°35 
litre and 15-9 litre in types specifically 
adapted for automotive, marine and 
industrial applications. For rail trac- 
tion there are a 4-cylinder, 6-9 litre 
engine and 6-cylinder engines of 
10°35 litre and 15-9 litre capacity. In 
all four types the largest 6-cylinder 
engine is available in a supercharged 
version equipped with a Brown-Boveri 
exhaust turbo-charger to raise the power 
output by approximately 50 per cent. 
To this total of 19 models is now added 
two horizontal en- 
gines to meet the 
present-day 
quirements of 
users aiming to 
secure maximum 
passenger or load- 
carrying capacity 
unrestricted 
gangways in their 
vehicles, either for 
road or rail service. 

Both horizontal 
engines are of 
similar cylinder 
dimensions to 
well-proved verti- 
cal units and many 
components re, 
of course, inter- 
changeable be- 
tween the two 
types. Thus the 
spares holdings by 
operators of verti- 
cal engines need 
not be complicated 
or extended by 
the introduction 
of the horizontal 
engines into their 
fleets. There has 
basic 


been little 


Overhead view of 85h.p. 4-cyl unit. 
specific application 
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MEADOWS DIESEL ENGINES 


Two New Horizontal Units Added to Range 


change in design, but the units were 
subjected to the maker’s usual ex- 
haustive tests over a period of 18 months 
for proving. 


85 b.h.p. 4-cyl engine 
The smaller of the two new engines, 
designated the 4 HDC 330, is specifi- 


| Torque and BME 


| 


+ 
| 


Perfermance curves, 4-cyl unit 


cally intended for installation in light- 
weight commercial vehicles or coaches. 
It represents a useful addition to the 
range of horizontal engines available 


The mounting arrangement is non-standard for a 


to chassis builders, since units of this 
type are generally of larger size and 
higher power output. Like all Meadows 
diesel engines, the bore:stroke ratio 
is 1:1 and, while the specific fuel 
consumption is not higher than that 
of long-stroke engines, the relatively 
low piston speed results in a substan- 
tially lower rate of wear. Bore and 
stroke are each 120mm, giving a 
swept capacity of 5-43 litre or 331 in’. 
Compression ratio is 16:1 and the 
piston speed is 1,735 ft/min at the 
rated maximum speed of 2,200 r.p.m. 
Power output at that speed is 85 b.h.p. 
and the maximum torque of 230 lb-ft 
is developed at 1,350 r.p.m. Approxi- 
mate overall dimensions are, length 
39} in, width 50 in, and height 24 in, 
and the weight, including the flywheel, 
is 1,100 lb. The standard direction of 
rotation is anti-clockwise, viewed from 
the flywheel end. 

Five main bearings in the cast iron 
engine block carry the four-throw 
crankshaft, which is hardened to 
V.P.N. 620. They are 3°353in dia- 
meter and of the thin-shell, steel- 
backed, precision type, lined with 
copper-lead and are lead-indium flashed. 
Cylinder liners of centrifugally cast 
alloy iron are of the wet type and two 
detachable heads, each covering two 
cylinders, are fitted. Stamped steel, 
H-section connecting rods have their 
big-ends proportioned so that they can 
be withdrawn with 
the piston through 
the liner bore. 
Big-end bearings 
of 3-00 in diameter 
are of the same 
type as the main 
bearings, while 
the small-end 
bearings are cop- 
per-lead lined 
steel bushes. The 
die-cast alumin- 
ium alloy pistons 
flat-crowned 
and formed with 
a slightly offset 
toroidal combus- 
tion space. Three 
compression rings 
are fitted and the 
two oil control 
rings are arranged 
one above the 14 
in diameter, fully- 
floating gudgeon- 
pin and one in the 
skirt. The upper- 
most compression 
ring is chromium 
plated to reduce 
liner wear. 

Cylinder heads 
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Front end view of 4 HDC 330 engine showing drives for water pump and fan, dynamo, and 
exhauster 


carry one inlet and one exhaust valve 
per cylinder and renewable valve seat 
inserts of a centrifugally cast, high- 
chromium iron are provided for both 
valves. The inlet valve is of normal 
symmetrical shape and is not of the 
usual shrouded type. Instead, the 
induction swirl is controlled by the 
Meadows patented masking device, as 
shown in the detail drawing. This 
comprises a sheet metal chordal seg- 
ment which is secured, with its chordal 
edge at an appropriate angle, in the 
port throat above the inserted valve 
seat. The exhaust valve is Stellite 
faced, Valves are actuated by bucket- 
type tappets and short push rods and 
rocker gear from a high-level camshaft 
on the underside of the cylinders. 
The camshaft runs in five white- 


metalled bearings of 2:25 in diameter. 


It may be recalled that all Meadows 
four-cylinder engines of the vertical 
type are equipped with a harmonic 
balancing system. It comprises a pair 
of counter-rotating shafts with balance 
weights, located below the crankshaft 
and driven from it by helical gears 
at twice engine speed, to damp out the 
secondary reciprocating forces, It has 
been found that with the engine 
arranged horizontally, these forces, act- 
ing in a horizontal instead of a vertical 
plane, can be satisfactorily absorbed 
by the engine mountings. Accordingly, 
the balancing shafts are deemed un- 


necessary for the horizontal engine 
and are not fitted. 

Timing is by helical gears from the 
flywheel end of the crankshaft. A 


C.A.YV. or a Simms fuel injection pump 
unit is controlled by a Meadows 


4-cyl engine installed in a Rowe coach chassis 
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centrifugal-type governor and incor- 
porated in the drive is the Meadows 
patented automatic advance mechanism. 
In this a roller moves, under the in- 
fluence of centrifugal force, between 
inclined cam faces on driving and 
driven elements to advance the com- 
mencement of injection as the engine 
speed is increased. Thus the optimum 
point of fuel injection is maintained 
throughout the engine speed range. 
The injectors are of the long-stem type 
with multi-hole nozzles. 

A wet-sump lubrication system is 
employed. The sump has an oil 
capacity of approximately 2} gal and 
a Hobourn-Eaton pump circulates the 
oil at a pressure of 50 lb/in® to main 
and big-end bearings, camshaft bear- 
ings, valve rockers, and gear drives. 
All oil circulated is passed through a 
filter of the renewable element type. 


Meadows patented port-masking arrange- 
ment for promoting induction swirl 


Twin rubber belts from the crank- 
shaft drive the centrifugal water- 
circulating pump at the front end of the 
engine and water temperature is 
controlled by the usual thermostatic 
valve. An 18in diameter six-bladed 
fan is mounted on the fan spindle. 
The drive is triangulated by the 24-volt 
dynamo. Both dynamo and starter 
units are mounted on the underside 
of the engine block. Decompression 
gear, operating on the valve rockers to 
hold the exhaust valves off their seats, 
is fitted to facilitate starting. As 
required, either a vane-type exhauster 
or a piston-type compressor for the 
vehicle braking system can be mounted 
on the upper side of the block and 
driven by belt from a crankshaft pulley. 


165 b.h.p. 6-cyl engine 

This unit, type 6 HDT 970, is of 
particularly robust construction in 
order to ensure the reliability expected 
in railcar operation. The layout of the 
auxiliaries differs from that usually 
adopted for road vehicle engines in 
that all, including the fuel injection 
pump unit, are located to one side, the 
crankcase side, to confer the maximum 
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accessibility when the engine is in- 
stalled. To facilitate servicing, the 
high-pressure fuel pipes are joined 
at a special “‘bulkhead”’ fitting on the 
upper side of the engine block. On a 
12-hr traction rating the output is 
165 b.h.p. at 1,800 r.p.m., on a b.m.e.p. 
of 83 lb/in*, and specific fuel consump- 
tion at that rating is 0-40 lb/b.h.p.-hr. 
Bore and stroke are 150 mm and the 
swept volume 15-9 litre or 970 in’. 
Piston speed is 1,770 ft/min at 1,800 
r.p.m. and the engine operates on a 
compression ratio of 16:1. In view of 
the construction and since many of the 


Overhead valve rocker gear on 6-cyl engine 


component items are of cast iron instead 
of light alloy, the specific weight of the 
engine is considerably higher than that 
of the unit previously described. Total 
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Performance curves, 6-cyl engine 


weight, including the flywheel, is 
about 3,800 lb. Overall dimensions are 
approximately 64 in long, 68} in wide 
and 31 in high. 

Instead of an engine block, this unit 
has a separate crankcase and two blocks 
of three cylinders, which are fitted with 
wet-type liners. Cylinder heads are 
also cast in blocks of three and in this 
instance are provided with four valves 
per cylinder. Pairs of valves are 
operated by a single push rod and 
relay-type overhead rocker gear. Re- 
newable seatings are fitted for all 
valves, but of the two inlet valves only 
one is shrouded for swirl control. 
The position of this valve and the 
pattern of the fuel sprays is shown in a 
detail sketch. 

The crankshaft, nitrided to V.P.N. 
850, has main journals 4-25 in diameter 
and crank pins of 4:00 in diameter. 
Steel connecting rods of H-section 
have angled big ends to permit with- 


Transverse sectional arrangement of 6 HDT 970 engine 
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drawal through the liner bore and are 
drilled for positive oil feed to the 
small end. Both the seven main 
journal bearings and the big-end 
bearings are of the thin-shell, steel- 
backed, copper-lead type. Small-end 
bearings are pressed-in bushes, mach- 
ined to size after insertion. Three 
compression rings and two oil control 
rings are fitted to the forged aluminium 
alloy piston. It has a co-axial toroidal 
combustion space and, as before, a 
fully-floating gudgeon pin. 

As the seven-bearing camshaft is 
located below the crankshaft, in what 


Disposition of shrouded inlet valve and fuel 
spray pattern in four-valve head 


would normally be termed a “low- 
level’ position, the push rods are 
relatively long. Accordingly, to reduce 
the inertia effects on the rocker gear 
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and valves, each rod is loaded into its 
bucket tappet by a compression spring. 
All auxiliaries are driven by means of 
helical gears from the flywheel end of 
the crankshaft, since in that position 
gear-drive noise created by torsional 
oscillation of the shaft is minimized. 
It is regarded as specially important 
in an engine of this size that the water 
pump be gear driven to obtain the 
maximum reliability. Water circulation 
is thus rendered independent of the 
adjustments necessary with the more 
usual belt drive. 

Fuel injection equipment is of 
C.A.V. manufacture. The fuel is 
passed through a triple-bow] filter of 
the paper element type and the pump 
unit, complete with a C.A.V. centri- 
fugal governor, delivers it to long-stem, 
four-hole injectors. The Meadows 
automatic advance is embodied in the 
drive to the pump. 

A gear-type oil pump driven from 
the main timing gear train delivers the 
main feed from the pannier sump 
below the wet sump to the crankshaft 
bearings. An auxiliary pump feeds oil 
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On the 6-cyl engine, auxiliaries are mounted on the crankcase cover 


6 HDT 970 engine on the test bed 


to the camshaft, valve rockers and the 
gear drives. Oil is delivered through 
twin full-flow filters conveniently 
mounted on the crankcase end cover 
adjacent to the fuel filters. 

Electric starting equipment is fitted 


as standard and includes two 24-volt 
starter motors. The dynamo is gear 
driven from the timing train at either 


1645 or 2:22 times engine speed. 
Decompression gear is provided. On 
the standard engine a_ three-point 


suspension is arranged, but alternative 
methods of mounting can be supplied 
to meet specific installation require- 


ments. 
Supercharged unit 

An exhaust gas turbo-charged version 
of the six-cylinder horizontal engine 
is available. The Brown-Boveri turbo- 
charger unit is mounted at the forward 
end of the engine, with its axis slightly 
above the plane containing the axes 
of the cylinder, and is fed by a separate 
cast iron exhaust manifold from each 
of the cylinder head blocks. It is 
water-cooled from the engine system. 
The air intake can be through a directly 
mounted filter-silencer, or a flanged 
connection can be provided for a 
ducted supply from a remotely sited 
filtering arrangement. 

Operating with a compression ratio 
of 15:1, the supercharged engine 
develops 240 b.h.p. at 1,800 r.p.m., on 
a 12 hr continuous rating. The maxi- 
mum b.m.e.p. is 120]b/in? and the 
specific fuel consumption is reduced 
to 0-358 lb/b.h.p.-hr. The addition of 
the turbo-charger increases the overall 
dimensions of the unit to length 
774 in and width 73in. Height is 
unaffected at3lin. Although the weight, 
including the flywheel, is increased from 
3,800 Ib. to 4,100 lb the specific weight 
is reduced from approximately 23 
Ib/b.h.p. to 17 Ib/b.h.p. 


ENTRIFUGALLY cast iron has 
advantages for cylinder liners in its 
graphite content, oil-retaining porosity, 
and simple, economical production. 


Its carbon content generally lies between 
3-2 and 3-5 per cent, of which 0°5 to 
0-7 per cent exists in combined form 
as pearlite. 

Liners may be hardened for increased 
wear resistance. 


Hardening processes 


FLAME HARDENING CENTRIFUGALLY CAST IRON LINERS 


include through hardening, flame 
hardening, induction hardening, nitrid- 
ing, and hard chromium plating. 
Advantages and disadvantages of these 
processes are discussed, and it is con- 
cluded that flame hardening has advan- 
tages in production economy, low 
distortion, and ductility of the un- 
hardened part of the liner. Sensitivity 
to wall thickness, however, generally 


precludes flame hardening of thin- 
walled “dry” liners. 

In M.T.Z., September, 1954, 
H. Steiger describes in detail a flame- 
hardening machine for cylinder liners. 
Accurate temperature control and 
measurement and control of the feed, 
are important. Burner design affects 
the depth of hardness and various types 
are illustrated. 
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HARDENABILITY 


A Simple Method of Determining Transverse Hardness Curves 


quench test” is used to deter- 

mine the hardenability of steels. 
Although this is a very valuable test, 
the results obtained only allow theoreti- 
cal calculation of the hardness trans- 
verse curve for the actual piece of 
material from which the test piece has 
been taken. These curves can vary 
considerably from cast to cast; even 
on one and the same test piece con- 
siderable differences are possible. This 
is shown definitely by the results 
obtained on a piece of 3in diameter 
and described in the Symposium on the 
Hardenability of Steels, Special Report 
No. 36 of the Iron and Steel Institute, 
pages 199-216. This statement is not 
intended to question the value of the 
Jominy test itself, since results do 
indicate the hardness values obtainable 
by heat treatment, especially when ap- 
plied to the ordinary types of construc- 
tion steels. However, on shallow 
hardening steels and on high alloyed 
steels with a cross section exceeding 
4 in-6 in, the results are not too reliable, 
as explained in the above-mentioned 
Report. 

On tool steels a certain depth of the 
hardness may be essential and a 
complete hardening throughout the 
workpiece may not only be unnecessary 
but in certain circumstances even not 
desirable. If a steel is to be used for 
this purpose, a knowledge of the 
hardness transverse curve is of great 
importance since, in addition to indica- 
ting whether the material has suitable 
hardening characteristics for the in- 
tended purpose, it will also give 
information regarding probable tool 
life. With cold rolls, for example, it 
is important to know whether the 
depth of the hardened layer might be 
expected to be deep enough to give a 
reasonable life and yet not crack under 


Ni tes the Jominy “ end 


Fig. 2. Test piece assembled for heat treatment 


H. M. Walter, Dipl. Ing. 


the rolling load. 
Furthermore, it is 
important to know, 
and as far as pos- 
sible control, the 
ratio with which the 
hardness drops to 
the core. More or 
less the same ideas 
apply to the manu- 
facture of dies, etc. 
On the other hand, 
shafts on motors, 
etc., may have to be 
hardened through 
in large sections and 
it may be seen from 
the above-cited Re- 
port, that the 
hardenability above 
certain cross sec- 

tions cannot always 

be reliably determined by the Jominy 
test. 

On small diameters there will be no 
difficulty in determining a hardness 
transverse curve as such material can 
easily be hardened, broken, ground and 
tested. On large sections, however, 
this method becomes very expensive. 
In order to obtain the proper hardness 
transverse curve of a round bar, for 
instance, a test piece must be prepared 
with a length of three times the dia- 
meter, to avoid any influence of the 
heat treatment from the end pieces. 
When steel for cold rolls is to be tested, 
the middle part of the test piece has to 
be divided by cutting wheels into a 
section of suitable length for testing, 
which procedure not only takes a very 
long time, but there is also the danger of 
re-tempering during cutting. This, of 
course, would invalidate the results. 
As only the middle part of each long 
test piece can be taken into considera- 
tion, this process involves a big loss 
of material. 

For certain re- 
search work, this 
nuisance had to be 
avoided and after 
careful considera- 
tion, the following 
test procedure was 
evolved. The main 
point was to obtain 
reliable values for 
the hardening trans- 
verse curve, but it 
was also important 
to keep the costs 
to a minimum for 
both material and 
machining, and to 


reduce the time 
spent to prepare 
for testing. 


oe 


Fig. 1. Components for the hardenability test 


For testing, only a round disc is 
needed, It is cut and turned to size, 
with a drilled centre hole for fixing a 
bolt. This can be done in the annealed 
condition. For good results, the thick- 
ness of this disc should not be less than 
about half the diameter of the test piece. 
If shallow hardening steels are con- 
cerned, discs under this size may show 
a slightly deeper penetration of the 
hardness than may take place in a 
solid workpiece. 

Each side of the test piece is covered 
by a piece of mild steel held in position 
by means of a bolt. Great care has to 
be taken that the faces are properly 
ground and fit tightly on to each other. 
The so-called ‘“‘cover-pieces’’ must have 
a length of at least 14 times the dia- 
meter. Fig. 1 shows the various parts 
before assembly and Fig. 2 the assembly 
ready for heat treatment. 

If there are different types of steels 
to be tested at the same temperature, 
it is possible to put all the test pieces 
in the middle and to place the cover- 
pieces only on both ends of each such 
“combined”’ roll. Should it be neces- 
sary to anneal or normalize the material 
prior to heat treatment, this procedure 
should be carried out before the final 
grinding of the faces. Thereafter the 
pieces can be assembled and treated. 
This is only a precaution to ensure 
that, after the annealing or normalizing, 
the faces have the required tight fit. 

Naturally, the cover-pieces can be 
used for the same dimension for a 
number of times as long as the diameter 
corresponds with the test pieces; 
later, they can be turned down for use 
with smaller test pieces. The faces 
must be ground each time they are 
used again. 

After heat treatment is completed, 
the cover-pieces are removed and the 
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Fig. 3. At the left a test piece immediately after quenching, at the right a test piece 
prepared for hardness readings 


face of the test piece is ground, with 
water as a coolant. This grinding 
operation is purely a precautionary 
measure designed to correct any dis- 
tortion and to eliminate the danger that 
readings are taken from portions that 
may be either carburized or decarbur- 
ized. Normally, it is not necessary to 
remove more than 0-02in. The test 
piece, before grinding, is shown at the 
left in Fig. 3 and a test piece ready for 
hardness readings at the right. 

Hardness readings are taken at 
various points across the ground face. 
It is recommended that the average be 
taken of readings across two different 
diameters. The distance from the 
surface of each spot should be very 
accurately marked, This is particularly 
important in testing shallow hardening 
steels, for which type of steel it is also 
essential to have the reading points as 
close together as practicable without 
one reading influencing the next. The 
final reading should be taken at least 
3 in from the bolt hole. 

The results obtained with this 
method are quite as reliable as those 
where the test piece consists of one 


NEW model HP 50 hand pallet 


A truck has been developed by 
Lansing Bagnall Ltd., Basingstoke, 
Hampshire, to give the best service 
under conditions where power trucks 
cannot be used. The all-steel welded 
frame of this new truck is built of 
strong box sections which result in a 
capacity of 4,500lb with a service 
weight of only 3. cwt. This should be 
compared with the Lansing Bagnall 
power pallet truck which weighs 
1,600 lb. This very large capacity will 
normally not be fully utilized, as it 
would, of course, require the services 
of perhaps two operators to move a full 
load, In some departments, such as in 
maintenance and millwright shops, it 


relatively long solid bar. This has been 
proved by etching a _ longitudinal 
section from a shallow hardening steel 
to show that the end faces of the test 
piece, where the cover-pieces make 
contact, harden in exactly the same way 
as the middle portion. This method 
also gives consistent results. For 
example, two 4in diameter test pieces 
of the same steel were treated at the 
same temperature, and the average 
values of four different radii are 
remarkably consistent. They are given 
in Table 1. 

Table 2 gives the values obtained by 
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TABLE |. Transverse hardness values of 
two steels of the same composition 


Distance Rockwell C Hardness 
from 
surface, 


Specimen Specimen 
A B 


this method in comparison with those 
taken on a solid test piece with a 
length three times the diameter. After 
heat treatment, the solid test piece was 
divided by means of a cutting wheel. 
It will be seen that the values correspond 
remarkably well. If it is not necessary 
to obtain values in the tepid condition 
also, the hardened pieces, after being 
tested in the “as quenched”’ condition, 
can be reassembled and tempered at 
any desired temperature. This pro- 
vides a simple and cheap method of 
producing a tempering curve with a 
reasonable degree of accuracy and also 
for finding the time necessary to treat 
the whole of the cross section. Finally, 
if the test pieces are sufficiently long, 
tensile test or Izod test pieces can be 
machined from them without too much 
waste of material. 


TABLE II, Rockwell C transverse hardness values by (a) the method described and (b) from 


a conventional hardenability test 


Testing Distance from surface, mm. | 
Material method | 
2 4 6 8 18 26 C= 
En 31 a 4 «(45 44 43 425 42 415 | 
b “45 43 42 42-5 4 | 
En 24 a 49-5 49 495 50-5 48 
b 49 49-5 49 49 50:5 48-5 
En 111 a 3937-5 37 Ss = 33 33 
b 39-5 37 37 35 32 32:5 33 


is, however, extremely useful to have a 
truck to hand which can carry such loads. 

The new truck can be supplied with 
standard fork lengths from 36 to 72 in, 
and with overall fork widths of 22 or 
27 in. The hydraulic pump for raising 
the load off the ground is operated by 
the handle, and the connecting leverage 
system is arranged to give the maximum 
effect towards the top position of the 
handle, so that heavy loads can be lifted 
easily even in the most cramped sur- 
roundings. 

Full lift is 6 in instead of the usual 
4}in for normal pallet trucks. This 
high lift ensures ample ground clearance 
for extra wide pallets which are apt to 
sag. It also provides adequate ground 


HAND PALLET TRUCKS 


clearance when negotiating ramps and 
other sloping surfaces. The jack is 
specially designed to raise the load 
truly vertically. It is located inside the 
tank containing the hydraulic oil, so 
that in the event of any small leakage, 
the oil goes straight back into the tank. 
The bearings of the steering gear are 
also continually lubricated by the 
hydraulic fluid, since they are housed 
inside the tank. The handle can be 
latched in the vertical position for push 
and pull manceuvring in confined spaces. 

Chamfered fork tips reduce the 
possibility of damaging the pallet or 
stillage. In addition, the retracting 
mechanism is completely protected 
from damage by the box-section forks. 
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TRANSFER MACHINES 


Notes on Recent American Developments and Practice 


LTHOUGH in-line transfer 
A machines for the automobile 
industry were originally devel- 
oped in this country by James 
Archdale Ltd., it is only in the last 
decade that they have come to be 
regarded as essential equipment for 
any automobile factory engaged in 
large quantity production. For readily 
understandable reasons during this 
decade, there has been much more 
intensive development and wider use 
of such machines in the United States 
of America than in this country. While 
the automobile industry in this country 
can scarcely expect to compete with 
the American industry in terms of 
output—and the larger the output, the 
greater the advantages to be gained 
from increasing the automatic factor in 
production processes—several British 
factories have sufficiently large outputs 
to warrant a wider use of what is now 
generally known as “ automation.” 
Some conception of the develop- 
ments that have taken place may be 
gained from the  Transfer-matic 
machine developed by The Cross 
Company of Detroit for machining 
cylinder blocks. This machine is 
356 ft long, carries out 555 machining 
operations and 133 inspection opera- 
tions. It handles the work in seven 
positions and, under the control of one 
operator, produces 100 blocks an hour. 
With a machine of this character, 
reliability becomes a much more 
important matter than it is in the case 
of single station machines. Where 
production is carried out on a number 
of single machines, down time at one 


machine does not seriously affect the 
production at another operation. 
When, however, a whole sequence of 
operations is combined in an in-line 
transfer machine, any delay at one 
station automatically stops production 
at all other stations. Therefore, 
dependability becomes a matter of 
primary importance. 

Briefly, the usual functions of an in- 
line transfer machine are:— 
(1) Transfer workpiece to the first 

station and from station to station. 
(2) Locate and clamp the work at each 


station. 

(3) Rapid approach of the tools to the 
work. 

(4) Feed the tools through the cutting 
cycle. 


(5) Retract the tools clear of the work 
and the guide bushes. 

(6) Unclamp the workpieces at the 
various stations ready for further 
transfer. 

This calls for the closest co-operation 

between machine tool, hydraulic and 

electrical engineers. 

In basic design, the various heads 
on a multi-station transfer machine 
will follow the best modern practice 
for single station machines for similar 
operations, but because of the need for 
greater reliability, they are generally 
built up from somewhat more robust 
components than would be used for a 
single station machine. Certain other 
factors, such as chip removal and 
coolant supply, call for much more 
detailed study on an in-line transfer 
machine than is necessary for a single 
station machine. 


On this 9-station transfer machine at the Dagenham works of Ford Motor Co. Ltd., the 
cylinder block is loaded direct on to the transfer bar. The loading station incorporates an 
automatic turn-over device 


The spindle heads must be designed 
with substantial gear trains, bearings 
and spindles mounted in a housing 
that will permit continuous transmis- 
sion of full horse-power with a 
minimum of deflection and vibration 
at the cutting tool. In some of the 
earlier machines there was an occa- 
sional tendency to use relatively small 
diameter spindles in order to mount all 
the tools for a certain operation at one 
station. Experience soon showed that 
this was not sound policy. The 
spindles had a tendency to whip, and 
as a consequence the accuracy of the 
machine was soon impaired and the 
tool life was short. 

To-day the general practice is to 
regard 2} in as the minimum permis- 
sible centre distance for spindles to 
carry drills, reamers and taps up to 
jin diameter. The spindles are also 
kept as short and rigid as practicable. 
Where a long spindle must be used, it 
is the practice to provide an outboard 
support either on the head or on the 
work-holding fixture, whichever is the 
more convenient. 

Automatic lubrication must be pro- 
vided for the spindle heads, and oil 
seals to prohibit the entry of dust and 
coolant and prevent oil leaks must be 
fitted where necessary. Because of the 
continuous employment to which this 
type of equipment is subject, it is 
general practice to provide an oil filter 
to keep the oil free from contaminants. 
It is also highly desirable to incor- 
porate some form of warning signal 
that will operate in case of lubricant 
failure. 

In the earlier machines the driving 
motor was connected directly to the 
drive gear by a flexible coupling sup- 
posed to accommodate the permissible 
variations in motor shaft heights. This 
arrangement did not prove tw be 
altogether satisfactory, and it is now 
the general practice to transmit the 
drive from the motor to the driving 
gear by vee belts. The motor mount- 
ing must be adjustable to allow 
different pulley combinations to be 
used and to allow the correct belt 
tension to be maintained. 

Practical experience has shown that 
while cast iron ways may be used on 
vertical units, they are not suitable for 
horizontal or angular units, since they 
will pick up chips and score both the 
way and the slide. Steel ways hardened 
to at least 60 Rockwell C are recom- 
mended. Tests have been made 
recently with slides or ways of plastics 
material; they have met with varying 
degrees of success. However, no matter 
what material is used, wipers should 
be fitted at each end of the slide to 
remove chips and other foreign matter. 
Furthermore, any combination of 


at 


metals, or of metal and plastics, must 
be well lubricated. An automatic cen- 
tralized system is advisable. It should 
be designed to meter the desired 
quantity of lubricant at each outlet at 
regular periods. It should also incor- 
porate provision for shutting the 
machine down when the lubricant in 
the reservoir falls below a safe level. 

The type of drive for feed and rapid 
traverse is largely governed by the 
type of operation. If it is essential to 
maintain a definite chip load per tooth 
or tO maintain a very accurate time 
cycle, the general opinion is that an 
electrically-controlled mechanical unit 
should be employed. Where, however, 
the operation is very quick, six cycles 
or more per minute, it is usually better 
practice to use hydraulics. Hydraulic 
systems are more flexible and, there- 
fore, more easy to apply and more 
economical. Each system must be 
designed for automatic control which 
can be initiated and interlocked with 
any form of automatic transfer that 
may be applied. 

Adjustable tool holders to provide 
for end wear on the tools are essential. 
It is also advisable to have spare sets 
of tools mounted ready in holders and 
set to special gauges to give precise 
duplication of the distance of the 
cutting edge to the end of the spindle. 
The extra expense involved is much 


more than offset by the savings 
effected through reduced time for tool 
replacement. 

On a single-station machine the 


tools are under constant observation 
and there is no excuse for running a 
tool when its efficiency is impaired. 
With multi-station transfer machines, 
however, the operator has little or no 
opportunity of keeping a check on tool 
behaviour. Because of this some pro- 
duction engineers think it advisable to 
legislate for tool change after a 
specified number of operations have 
been performed. The Cross Toolo- 
meter has been developed for use in 
conjunction with such schedules. It is 
a mechanical memory device which 
counts the number of operations per- 
formed. After a tool completes the 
scheduled number of operations, the 
Toolometer automatically shuts the 
machine down ready for the tool 
change. 

With work such as cylinder blocks 
and other parts having one or more 
machined faces and two reamed holes 
to take locating dowels, the general 
practice is to load the work direct on 
to the transfer bar. For certain classes 
of work, it is necessary to mount the 
workpiece on a plate or fixture before 
it is loaded into the transfer machine. 
The plate or fixture will, of course, 
incorporate two reamed holes to take 
the locating dowels at each station. In 
both types, the work or the plate is 
clamped against hardened rails or pads 
at each working station. Both the 
dowel pin operation and clamping are 
effected by means of hydraulic 
cylinders or hydraulic motors geared 
to clamp screws. Great care must be 


taken to determine the force exerted 
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The control panel and loading station of a 21-station for gearbox casings at Vauxhall Motors 
Ltd. The workpiece is mounted on a carrier plate before being loaded into the machine 


by the clamping action, since it must 
be sufficient to hold the work rigid 
against the action of the cutting tools 
but at the same time not sufficient to 
distort the work. 

Normalized cast iron is recom- 
mended for fixture frames as the best 
material for retaining shape and 
absorbing vibration set up by the 
cutting action. The fixtures must be 
so designed that the chips produced by 
the tools fall freely away from the 
machine. ‘Tool guide bushes should 
be mounted in liner bushes so that 
accuracy is not destroyed when it is 
necessary to replace them. The bushes 
for a number of related holes in one 
face, such as the joint face of a cylinder 
head, should be mounted in a plate 
that is separate from the fixture frame. 

In effect, a transfer machine com- 
prises a number of special machine 
tools, which are connected by con- 
veyors and interlocked electrically. 
The electrical and hydraulic circuits 
are important factors influencing the 
efficient functioning of the machine. 
In recent years considerable advances 
have been made in designing and 
installing systems that will have 
greater reliability with greater sim- 
plicity of maintenance. 

The electrical control circuit must 
be such as to prevent the starting of 
any one machine function before the 
previous one is completed. It should 
also incorporate means for readily 
locating the cause if there is a failure 
in the circuit. A typical transfer 
machine will incorporate four circuits. 


The first will control a_ solenoid- 
operated hydraulic valve for the 
transfer cylinder. At the end of the 


transfer motion, the second circuit is 
energized to control a hydraulic valve 
directing oil to each of the work- 
positioning and clamping cylinders. 


When the workpieces are correctly 
positioned and clamped, a limit switch 
at each station is closed. The last 
station at which clamping is effected 
closes the last limit switch to complete 
the circuit controlling the feed of each 
of the machine tool units. 

Each unit as it reaches the end of 
the in-feed stroke closes a switch; at 
the end of the return stroke it closes 
a second switch that completes the 
circuit operating the clamping cylinder 
valve; this releases the clamps from 
the workpiece at the particular station. 
As each fixture is unclamped, it closes 
a switch until the last one to be 
unclamped completes the fourth cir- 
cuit to an indicator light that shows 
the machine cycle has been completed. 

Limit switches are, of course, 
essentials on any machine that has to 
carry out a number of co-ordinated 
movements. For example, on the 
Transfer-matic machine mentioned 
earlier in these notes there are no less 
than 505. Frequently, it is difficult to 
mount the switches in positions where 
they can do their work and still be 
amply protected from coolant and 
swarf and be accessible for servicing. 
To reduce the number of switches 
required, it is now becoming fairly 
common practice to tie together similar 
mechanical actions on a machine in 
such a manner that one limit switch 
can indicate the completion of a 
group of mechanical movements. For 
example, on a 25-station machine 
there will be 50 locating dowels that 
must be advanced to locate the work 
and retracted to allow each workpiece 
to be transferred to the next station. 
If these pins are interlocked mechani- 
cally, only one power source and two 
limit switches will be required; with- 
out mechanical interlocking at least 50 
limit switches would be required. 
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The complete electrical system must 
be designed to meet these require- 
ments 

(a) Safety for the operator and main- 
tenance men. 

(b) Failure of an electrical component 
must not damage the machine or 
the work. 

(c) Long component life. 

(d) Ease of maintenance. 

(e) Simplicity and flexibility of control 
for the operator. 

To ensure that the machine is safe 
operationally, there must be no danger 
of exposure to high voltage and no 
possibility of unintentional movement 
of any part of the machine. Good 
wiring and careful siting of piping and 
terminal boxes to prevent any danger 
of damage are primary necessities for 
safety from electric shock. It is 
important to have a circuit breaker (to 
interrupt short circuits) through which 
all the machine is fed; in the case of 
multiple machines it is often advan- 
tageous to arrange that separate well- 
defined groups of machines are fed 
through separate circuit breakers. The 
breaker must have its handle inter- 
locked with control cabinet door so 
that the door cannot be opened until 
the power is switched off. This is par- 
ticularly important when the cabinet 
is on the shop floor or attached to the 
machine and all the control is in one 
cabinet. 

If an electrical component fails it 
must stop the movement depending 
upon it and not cause a false operation 
of the machine. As machines become 
more complex this takes on added 
importance. One way to ensure this 
is to design the control circuits in such 
a manner that, as far as possible, each 
motion is the result of energizing a 
relay coil, solenoid valve or starter. 
With this arrangement, if a wiring or 
coil failure occurs, all that happens is 
that part of the machine will not move. 
Mechanically latched relays are also 
used for this purpose. They may be 
used to energize a hydraulic solenoid 


An indexing station on a transfer machine. The casting is turned 
through 90 deg on the vertical axis 
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valve to maintain clamping fixture, even 
though part of the control may be de- 
energized owing to a failure. Latched 
relays can also be used to determine 
the direction of travel of a shuttle or 
head so that when the cycle is 
resumed after a loss of voltage due to 


failure, the relay “remembers” in 
which direction the shuttle or head 
should be moved. 

Electrical component life is, of 


course, important on any type of 
machine, but it has added importance 
on multi-station transfer machines for 
two reasons. Firstly, the fault is 
usually more difficult to locate; 
secondly, if one station is idle through 
electrical failure, the whole machine is 
stopped. As a result of experience 
with the earlier transfer machines, the 
manufacturers of electrical controls 
have greatly improved the available 
equipment and eliminated many con- 
trol troubles that were previously 
experienced. 

‘The tendency to link more and more 
machines together has, of course, led 
to a great increase in the number of 
limit switches, relays and solenoid 
valves required for controlling and 
synchronizing the machine functions. 
As these components are mechanical 
in character, they are subject to 
failures that may lead to excessive 
maintenance charges and loss of pro- 
duction. Investigations are now being 
carried out with a view to replacing 
these mechanical devices by electronic 
eyes, vacuum or thyratron valves, 
transitors and other electronic devices. 

As a direct result of the develop- 
ments in multi-station transfer 
machines, there have been consider- 
able improvements’ in hydraulic 
systems and circuits. In the earlier 
machines it was the general practice 
to mount the pump, operating valves 
and oil reservoir inside the machine to 
keep them safe from _ inadvertent 
damage. This location made servicing 
difficult because of the inaccessibility 
of the units and frequently affected 


At this station long drills are necessary. 
plate advances and retracts with the head 


the accuracy of the machine through 
heating of the hydraulic oil. 

To-day, the commonly accepted 
practice is to mount the pump, driven 
by its own motor, and actuating valves 
on an individual reservoir separate 
from the machine. On a multi-station 
machine the individual hydraulic units 
are placed in line along one side of the 
machine or placed on a catwalk above 
the machine in close proximity to the 
electrical panels. 

Gasket mounted control valves and 
cartridge-type pumps are used almost 
universally. A gasket-mounted valve 
can be replaced in a matter of minutes 
without any disturbance of the piping. 
The incorporation of gauge ports 
throughout the circuit allows faults to 
be traced with a minimum of delay. 
Circuit design has been markedly 
affected by the development of multi- 
station machines. For example, the 
necessity for complete electrical inter- 
locking to ensure correct sequencing 
of related movements has virtually 
eliminated the pilot-operated circuit. 
Electrically controlled — directional 
valves to isolate the control of each 
motion are now used instead of 
sequence valves. 

The solenoids used for operating 
the hydraulic valves are probably the 
items that call for most frequent 
maintenance. Moving the valves away 
from the machine has greatly simpli- 
fied maintenance on the solenoids. It 
is, however, still necessary in some 
applications to mount the valve near 
the machine. In such cases, the Cross 
Company have found it advantageous 
to separate the solenoids from the 
valve they operate. ‘Through this 
arrangement the solenoids can be ser- 
viced separately from the hydraulic 
valve, or the valve can be removed and 
replaced without there being need for 
an electrician to disconnect’ the 
solenoid. These solenoids are mounted 
in an oil-tight compartment. The 
present practice is to mount the 
solenoid on the cover, rather than in 


The drill guide bush 
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the compartment, so that it is defi- 
nitely necessary to have the cover in 
place before the solenoid can be 
operated, 

In the earlier machines, the 
hydraulic cylinders often called for 
excessive maintenance owing to mech- 
anical failures and seal leaks. Modern 
units, with self-regulating taper-proof 
seals, have greatly reduced main- 
tenance costs. Nevertheless, there is 
still need for maintenance, and acces- 
sibility is important. But hydraulic 
cylinders must be attached to and 
operate some machine part. When a 
direct attachment to the mechanism to 
be moved results in poor maintenance 
characteristics, certain machine tool 
makers incorporate some form of 
remote connection that will give good 
accessibility. 

The question of eliminating leaks in 
the hydraulic circuit is one that has 
exercised all the makers of multi- 
station transfer machines. To reduce 
the incidence of leaks, one organization 
eliminates as far possible all 
threaded pipe fittings. Manifolds 
which can be “O” ring sealed are used 
instead. Experimental work, which 
appears to offer good prospects of 
success, is also being carried out on 
pipe threads with dissimilar male and 
female tapers. 

Probably the most interesting recent 
developments have been in connection 
with automatic devices for handling 
work between machines. This has 
been a necessary development to allow 
the production potentialities of in-line 
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transfer machines to be fully used. For 
example, a set of five machines was 
designed for machining a V-8 cylinder 
block at an output of 70 per hour. 
Four men were engaged in transferring 
work from machine to machine, but 
the guaranteed production could not 
be obtained. Automatic transfer 
devices were developed for moving 
work from machine to machine; the 
output was then obtained and the 
wages of four men were saved. 

Where there is a considerable dif- 
ference in the cycle times for the faster 
and slower operations on a component, 
such as a cylinder block, which has 
many operations in the machining 
sequence, it is becoming increasingly 
common practice to duplicate the 
machines for the slower operations. 
Some interesting automatic devices 
have been developed for feeding the 
duplicate machines. 

In one Ford plant the first operation 
on a six-cylinder block is performed 
on a large horizontal broaching 
machine where the head and sump 
faces, the main journals and the main 
bearing locks, are machined in one 
pass. The output from this machine 
is 197 blocks per hour. As the second 
operation has a considerably longer 
cycle time, the machines for it are 
duplicated. The system employed is 
such that each block as it leaves the 
broaching machine is automatically 
moved to whichever of the duplicate 
machines is ready to accept work. 
From the broaching machine, the 
workpiece is picked up by a transfer 
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bar for delivery to one machine, or is 
shuttled broadside to meet a conveyor 
that feeds the other machine. 

At another stage where duplicate 
machines are necessary to maintain 
balanced output, there is a turntable 
directly in line with the first of the 
duplicate machines. This turntable 
automatically turns the block through 
90 deg, and an electronic controller 
selects the machine to which the work 
is to be sent. 

When this block leaves the final 
machining operation, it passes to an 
interesting two-directional automatic 
device. The block leaves the final 
machine with the head face uppermost 
and the front end leading, but for the 
early assembly operations it is neces- 
sary to have the sump face uppermost 
and the rear end leading. This change 
of position is effected automatically by 
a device in which the necessary com- 
pound indexing motion is effected 
quickly and without shock. When the 
turnover is completed, an automatic 
shuttle extracts the block and delivers 
it to the assembly conveyor. 

That American production engineers 
are satisfied that multi-station in-line 
transfer machines are an economy, 
despite their very high first cost and 
complicated nature, is abundantly 
proven by the tremendous increase in 
their use over the past two years. 
Almost all the tooling for 1955 models 
of all makes embodies a much greater 
use of automation than the tooling for 
previous models, in fact the principle is 
now applied to almost all components. 


EXAMINING COMPLEX NOISE PHENOMENA 


NEW 13 octave spectrometer, 

capable of resolving the whole of 
a spectrum from 10 to 100 ke's, is 
now being manufactured by Salford 
Electrical Instruments Ltd. It is 
intended primarily for the examination 
of complex noise phenomena, but it can 
also be used for a wide range of 
applications involving frequency analy- 
sis. The instrument comprises a display 
unit weighing 200lb and a power 
supply unit weighing 664 lb. Both are 
splash-proof. The cathode ray tube 
and all valves used are directly inter- 
changeable with American types, and 
various sub-chassis are readily remov- 
able, so that maintenance is simple. 
Carrying handles and runners are 
provided on each unit. 

For operation the instrument is set 
up with a suitable pick-up head, and 
the appropriate frequency range is 
selected; the instrument incorporates 
three overlapping frequency ranges: 
10 c/s—614 kc’s, 30 c/s—10 kc’s, 
320 c/s--100 kes. The component 
parts of the wave form within the range 
selected are then displayed on the 
cathode ray tube as a series of vertical 
lines, the height of each line being 
directly proportional to the amplitude 
of its component, In order to facilitate 
the interpretation of this display, a 


series of spots derived from a mecha- 
nical time base run horizontally across 
the face of the tube. Each spot is 
allocated a frequency, and a key giving 
the appropriate frequency of each spot 
is mounted immediately below the 
cathode ray tube. In the design of the 
equipment, provision has been made 
for mounting a camera to photograph 
the display; three lights mounted 
directly below the tube indicate on such 
photographs which frequently range is 
in operation, 

he input voltage range is 70 to 
120 volts or 200 to 250 volts, 50/60 c/s 
A.C. An auto-transformer arrangement 
is used to the 230 volts A.C. required 
for the motor. Three separate high 
tension supplies are supplied; one is 
stabilized. All controls are accessible 
on the front panel, and the power unit 
is fitted with micro-switches which 
make only when the connecting plug 
to the main is in position. If this plug 
is not in position, the unit cannot be 
switched on since the main supply is 
broken. 

The input circuit consists of a 
cathode follower, which is coupled to 
a cascade amplifier with a substantially 
flat response between 10 c/s and 
100 ke s, and also to the grid of the 
overload and indicator circuit. A 


cathode follower, which is transformer 
coupled to the filters, forms the 
amplifier output; negative feed back is 
applied to improve the amplifier 
characteristics. This output is fed into 
38 filters, which have their inputs in 
parallel. With the exception of 10 c/s 
filter, the circuits of the filters are 
identical. The output of each filter is 
passed via a “range switch”’ either to a 
crystal diode or direct to a “filters out”’ 
switch. Output from the crystal diode 
feeds a time constant circuit of either 
one second in the “long time constant” 
position or 0-1 second in the “short 
time constant” position. The D.C. 
output is then passed to the appropriate 
segment of the filter rotary switch, 
which has a moving arm mechanically 
ganged to the time base. Accordingly, 
the moving arm output consists of a 
number of D.C. pulses with heights 
directly proportional to the signal 
amplitude components. This output 
feeds the grid of the overload trip 
valve. It also feeds the output amplifier, 
which in turn feeds a final amplifier via 
the filling in circuit in which a high 
frequency component is introduced to 
give a vertical line display instead of 
displaced spots. The output valve is 
directly coupled to the “‘Y”’ plates of a 
cathode ray tube. 
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HARD SOLDERING 


The Thesscal Process for Aluminium and Aluminium Alloys 
R. C. Jewell, B.Sc., A.R.S.M., A.M.I.M.M., F.1.M.* 


increase in the refining, production, 

and industrial use of aluminium 
and its alloys should lead to con- 
comitant intensive study of the avail- 
able methods of joining sheet, tube, 
wire, castings, and the like. This study 
should, of course, embrace new 
methods of joining as well as improve- 
ments in the existing ones. 

In 1950, with this end in view, the 
Sheffield Smelting Company com- 
menced research in its metallurgical 
The Sheffield 


[: is natural that the accelerating 


*Metallurgical Director, Smelting 


Co. Ltd. 


Fig. 1. Duralumin to aluminium joint made 
with Thesscal ‘A’ on +¢in thick sheet. 
Note the neat joint line 


laboratories to study the mechanism 
of corrosion of joints in aluminium and 
aluminium alloys. The work was 
directed to finding a new or improved 
method of joining, not involving fusion 
of the parent metal, to fill the gap 
between the existing methods of soft 
soldering operating at 250degC or 
less, and brazing operating at approxi- 
mately 600 deg C. 

The main consideration in making 
joints by heating is the corrosion 
resistance and mechanical strength of 
the joint. Soft soldering, unhappily, 
does not usually produce corrosion 
resistant joints, in spite of some 2,000 
alloys reputed to have been patented. 
Generally, the soft soldered joint has 
low strength, and very often the tech- 
nique of application can hardly be 
described as suitable for day-to-day 
industrial operation. 

Brazing enables strong corrosion 
resistant joints to be made, but the 
operating temperature, which is above 
550 deg C, is too high for joining thin 
sheet or sections of strong age-harden- 
able aluminium alloys such as dur- 
alumin. There was no_ method 
involving heat application of joining 
between the temperatures 250 deg C 
and 550degC, mainly because no 
suitable alloys were available for 
joining aluminium and aluminium 
alloys in this temperature range. 

Research was first directed to ful- 
filling the essential requirement of 
corrosion resistant joints, and the 
mechanism of the corrosion was 
studied in great detail. This led to the 


development of the Thesscal process, 
involving the use of a range of solders 
and fluxes requiring an operating tem- 
perature between 400 deg C and 
550 deg C. 

The process uses principally two 
alloys known as Thesscal “A” and 
Thesscal P.12, which have been proved 
industrially to be satisfactory for join- 
ing aluminium and aluminium alloys, 
as well as casting alloys, not only to 
one another but also to dissimilar 
metals such as copper and its alloys, 


Fig. 2. The joint shown in Fig. 1 after 

hammering. The aluminium parent metal 

has cracked, but the joint is completely 
unaffected 


Fig. 3. Soldered joints exposed in the industrial atmosphere of Sheffield for over two years 
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Fig. 4. A specimen of aluminium joined to 
aluminium after two years’ exposure, The 
joint is still intact after bending 


nickel and its alloys, steel, and even 
stainless steel. Both these solders have 
been approved by the Ministry of 
Supply to specifications D.T.D.900/ 
4376 and D.T.D. 900/4398 respec- 
tively, after extensive tests at the 
Royal Aircraft Establishment, Farn- 
borough, of the corrosion resistance of 
soldered joints between aluminium 
and various aluminium alloys. These 
are the first solders to be approved by 
the Ministry of Supply for joining 
aluminium and its alloys. 

Thesscal “A” hard solder has a 
melting range of 420 deg C-450 deg C 
and is used with flux No. 92. Its main 
application is on sheet metal and fab- 
ricated forms of aluminium and its 
alloys. This is a free running solder, 
and the technique of joining is very 
similar to silver soldering. 

Thesscal P.12 hard solder has a 
wider melting range, namely 440 deg C- 
510 deg C, and is used with the same 
flux, No. 92. It is not so free running 
as Thesscal “ A” and can be moulded 
much like plumber’s solder, Its use 
is principally for aluminium casting 
alloys, to repair broken castings, build 
up lugs and protrusions, join castings 
to sheet metal, and to fill in blowholes 
or incorrectly positioned drill holes. 

These two alloys, having melting 
ranges between 420 deg Cand 
510 deg C, have been designated hard 
solders to distinguish them from the 
lower melting soft solders on the one 
hand and the higher melting brazing 
alloys on the other. 

The corrosion resistance of joints 
made with Thesscai “A” and Thesscal 
P.12 were tested by the standard 
accelerated tests used by industrial 


Fig. 6. A lap joint between aluminium and aluminium” pulled in tensile test after corrosion testing by immersion in boiling water for 100 
hours. Fracture has occurred in the parent metal, but the joint is still mechanically sound 
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laboratories, and 
by the Aluminium 
Development Asso- 
ciation tO assess 


the corrosion re- 
sistance of joints. 
These tests were: 


(1) Immersion in 
boiling water for 
100 hours mini- 
mum. 

(2) Suspension in 
water vapour at 
100 deg C_ for 
100 hours mini- 
mum. 

(3) Immersion in 
cold 3 per cent 
salt solution for 
1000 hours 
minimum, 

Tests such as 
these are very 
searching and quickly reveal whether 
the soldered joints are satisfactory 
from the point of view of corrosion 
resistance. In addition, salt spray tests 
were made by the Ministry of Supply 
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Fig. 5. A joint between aluminium and steel (upper member) 
after two years’ exposure. The joint is still intact after bending 


prior to the granting of approval. 
Thesscal soldered joints passed all 
these tests satisfactorily. 

Joints between aluminium and dur- 
alumin made with Thesscal “ A” were 


TABLE |. 
és Melting range Ultimate Electrical 
Thesscal deg. C tensile Elongation Conductivity 
solder strength per cent r cent 
Liquidus Solidus ton/in’ .A.C.S. 
420 450 9-4 5 22-3 
P.12 510 19-4 4 32-0 


TABLE Il. 


STRENGTH OF “THESSCAL’’ HARD SOLDERED JOINTS IN ALUMINIUM 


AND ALUMINIUM ALLOYS 


SHEAR STRENGTHS 


Joint combination Location of Shear strength 
fracture ton/in’ 
1. Aluminium to aluminium In aluminium 4:2 
2. Al/2 per cent Mg to Al/2 percent Mg Part in joint 
Part in alloy 7:2 
3. Duralumin to Al/2 per cent Mg In Al/2 per cent Mg 8-8 
4. Duralumin to duralumin Mainly in duralumin 9-12-5° 
5. Duralumin to copper In joint 71 
6. Duralumin to steel Part in duralumin 79 
Part in joint 


ULTIMATE TENSILE STRENGTHS 


Joint combination Location of Tensile strength 
fracture ton/in* 
1. Aluminium to aluminium In aluminium 5:1 
2. Aluminium to steel In aluminium 51 
3, Aluminium to copper In joint 3-7 
4. Al/2 percent Mgto Al/2 percent Mg joint 73 
5. Duralumin to duralumin In joint 8-11 
6. Duralumin to steel In joint 73 
7. Duralumin to copper In joint 4-0 


* Dependent on aged strength of duralumin 
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Fig. 7. An aircraft elevator tip consisting of two sheets of 24 
gauge Alclad duralumin D.T.D.610B, before and after soldering 
with Thesscal ‘A’ and flux 92 


subjected to humidity tests to Wireless 
Telegraphy Board specification K.110, 
and similar tests lasting nine months 
were made at the Radar Research 
Establishment, Malvern. In every case 
the joints passed the tests satisfac- 
torily. Thesscal soldered joints have 
also been exposed outside in the 
industrial atmosphere of Sheffield for 
more than two years, and are still 
mechanically sound. Figs. 1-6 illus- 
trate Thesscal soldered joints that 
have been subjected to mechanical and 
corrosion tests. 

The mechanical properties of the 
solders are shown in Table I, and 
typical figures for the shear and tensile 
strength of joints are shown in 
Table II. The values given in Table II 
are averaged from several determina- 
tions made on the joints in question. 
In all cases, Thesscal solder A and 
flux 92 were used to make the joints. 
Solder A has the following properties: 

Tensile strength 9-4 ton /in? 

Shear strength 10-4 ton/in* 

The shear strengths of Thesscal 
soldered joints are distinctly high and 
much greater than obtainable with soft 
solders. Note particularly the high 
value for the soldered joint between 
duralumin and steel. In general, joints 
between commercially pure aluminium 
and the range of materials shown in 


Fig. 9. A heat exchange unit in the form of ducting fabricated 


from 0-028 in thick aluminium sheet and 4 in thick strips. 
unit has been in service in a road vehicle for three years without 
any sign of damage to the Thesscal soldered joint 
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Table II would fail in the aluminium 
when tested to destruction under shear 
stress, 

The technique of application in- 
volves heating with a simple hand 
torch, using any combination of gases 
such as air-coal gas, oxy-coal gas, oxy- 
hydrogen, and oxy-acetylene. It is 
being used successfully in research 
and production departments of many 
industrial firms, Ministry of Supply 
factories, universities, and research 
organizations, 

production techniques of 
Thesscal hard soldering, using electro- 
gas, furnace, high frequency, dip, and 
salt bath, are being investigated, and 
research to this end is being carried 
out by the Sheffield Smelting Company 
in conjunction with industrial users. 

The field of application of the 
Thesscal process is very wide. A 
complete range of aluminium alloys 
can be joined successfully, including 
aluminium - manganese, aluminium- 
magnesium, duralumin, and casting 
alloys, including L.33. These alloys 
can be joined to one another and to 
copper, brass, phosphor bronze, 
tungum, gunmetal, nickel silver, steel 
and stainless steel. 

One important use is for equipment 
and for unstressed or lightly stressed 
parts in aircraft, where the low operat- 


This 


Fig. 8. A junction box for instrument panel in aircraft, consisting 
of aluminium alloy sheets joined with Thessca) ‘A’ and flux 92. 
This unit replaces a much heavier casting 


ing temperature of about 450 deg C for 
Thesscal “A” enables thin sheet and 
sections of duralumin to be joined by 
unskilled labour without fear of fusion. 
One aircraft firm is using the process 
for joining Alclad duralumin for 
elevator tips where thin gauge dur- 
alumin has replaced the previously 
used welded joints in aluminium, 
which had to be of much thicker gauge 
to give the required strength. This has 
resulted in a considerable saving in 
weight. 

Brazing cannot be used on thin 
gauge duralumin because of the danger 
of fusion, since the melting point of 
the brazing alloy is too near the melt- 
ing range of duralumin. The lower 
operating temperature of the Thesscal 
process enables such thin gauge dur- 
alumin to be joined by unskilled 
operators, including girls, with com- 
plete confidence. Moreover, the risk 
of distortion is greatly reduced, and in 
most cases completely removed, 

Fig. 7 shows an aircraft elevator tip 
consisting of two sheets of 24 gauge 
Alclad duralumin D.T.D.610 B before 
and after soldering with Thesscal “A” 
and flux 92. This illustration is shown 
by courtesy of The Fairey Aviation 
Company Limited, Stockport. 

Fig. 8 shows a junction box for 
instrument panel in aircraft, consisting 


Fig. 10. A small tank of aluminium soldered to a copper pipe by 
the Thesscal process and subjected to pressure testing at approxi- 
mately 80 lb in*, water, 

without any failure of the soldered joints 


Note that the ends have cambered 
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of aluminium alloy sheets jointed with 
Thesscal “A” and flux 92. It replaces 
a much heavier casting which had to 
be used previously, with the result that 
a considerable saving in weight has 
been achieved. This unit is in pro- 
duction at the Bradford works of The 
English Electric Co. Ltd., by whose 
courtesy the photograph is shown. 
Fig. 9 shows a heat exchange unit 
in the form of ducting fabricated from 
0-028 in thick aluminium sheet and 
4 in thick strips. This unit has been 
in service in a road vehicle for three 
years without any sign of damage of 
the Thesscal soldered joints at any 
point. The unit has been subjected to 
heavy vibration throughout all weather 
conditions, both in summer and winter. 
Fig. 10 shows a small tank of alu- 
minium soldered to a copper pipe by 
the Thesscal process and subjected to 
pressure testing at approximately 
80 lb/in* in water. Note that the ends 
have cambered without any failure of 
the soldered joint. Figs. 9 and 10 are 
published by courtesy of Messrs. 
“a Vickers Electrical Co. 
Ad 
Heat exchangers for aircraft and 


HE second edition of Who’s Who in 

the Motor Industry is now available 
from the publishers, Roland C. Bellamy 
Publications, Saint Mary’s Gate, 
Grimsby, Lincs. at a price of 27s. 6d. 
When the first edition appeared in the 
autumn of 1952, it was quickly realized 
that a work of this character had long 
been needed, and to-day there must be 
many who find that this compendium 
of information is an invaluable reference 
work, 


This edition runs to 881 


pages, 


N the 7rader Handbook, 1955, which 
incidentally is the 49th edition of this 
invaluable work, there are six sections: 
technical and general (motor); technical 
and general (motor cycle and cycle); 
transport service equipment; buyer’s 
guide; proprietary names; _ trade 
addresses. The sections are divided by 
guide cards with thumb indexes for 
easy reference. 

Lists of vehicle manufacturers with 
vehicle specification details, fill-up, 
front end service, nut tightening torque 
data and oil producers’ S.A.E. numbers 
are given in the technical and general 
(motor) section. This section also 
includes lists of suppliers of spare 
parts, and of repairers, wholesalers and 
trade associations. A legal guide and an 
index of vehicle registration numbers 
are also included. Information of a 
similar character applying to three- 
wheelers, motor cycles and pedal cycles 
is given in the technical and general 
(motor cycle and cycle) section. 


TRADER HANDBOOK 
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guided missiles are other examples 
where the process can be used to 
advantage. The process can also be 
applied for joining a variety of equip- 
ment for aircraft, radar, medical, 
domestic, and industrial service. Dis- 
similar metals, such as steel to alu- 
minium, can be joined successfully to 
combine the lightness of aluminium 
with the strength of steel. Many new 
possibilities are thereby opened up 
and design departments can take 
advantage of this unusual combination 


to produce lighter and _ stronger 
components. Examples are turbine 
housings and tractor cab housings. 


Aluminium can be joined to copper 
quite easily. 

Model engineers can make models 
in aluminium and aluminium alloys 


with the same facility as they are 
accustomed to when using brass with 
silver soldering. In the foundry, 
castings and patterns in aluminium 


and aluminium alloys can be repaired, 
built up, or corrected with greater 
ease, since the only equipment neces- 
sary is a simple hand torch, and strong 
corrosion resistant joints are assured. 
The motor repair industry is using the 


WHO’S WHO 


comprising three main sections 


The 
first section of over 300 pages, provides 
a comprehensive list of firms engaged 
in or connected with the automobile 


industry, but the real value of this 
section is that the information about 
each entry invariably includes a com- 
plete list of the directors and in most 
cases also names the chief executives. 
The second section, of almost 500 
pages, provides biographical informa- 
tion about a host of people connected 
with the motor industry in many 


Under transport service equipment 
there is an up-to-date list of firms 
specializing in the manufacture or sole 
distribution of garage and workshop 
equipment for manufacturers and 
repairers. Manufacturers and _ sole 
distributors of motor cycle and cycle 
accessories are listed in the buyers’ 
guide, and approximately 5,000 pro- 
prietary names attached to such products 
are identified in a separate section. The 
trade addresses section has been com- 
pletely revised. It deals with all manu- 
facturers, concessionaires, distributors 
and wholesalers mentioned in the work, 
giving their postal and telegraphic 
addresses and telephone numbers. 
Where possible the names of the sales 
and service managers are also given; 
very ,useful information. 

Bound in paper-boards, this 432 page 
work is published by Trader Publishing 
Co. Ltd., Dorset House, Stamford St., 
London, S.E.1, at 15s. net (by post 
15s. 6d.). 
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process for repairing car bodies, etc. 

There are two considerations which 
have to be taken into account when 
using the process. The first is that the 
flux is corrosive and must be washed 
off the joint. This is common to silver 
soldering where fluoride flux is simi- 
larly corrosive. The Thesscal flux, 
however, has the advantage of being 
extremely soluble in hot water, much 
more so than silver solder flux. The 
second is that Thesscal soldered joints 
cannot be anodized because they are 
attacked chemically by the anodizing 
solution. This can be overcome by 
using proprietary stop-off lacquers 
prior to anodizing. Where some form 
of protection of the whole assembly is 
called for by specification, etching 
primers and paints can be used quite 
successfully. This alternative method 
is approved by the Ministry of Supply. 

Patent applications for this process 
have been made both in England and 
abroad by the Sheffield Smelting 
Company, who are the sole manufac- 
turers of the Thesscal solders and 
fluxes. This paper is published by 


kind permission of the directors of 
Sheffield Smelting Company Limited. 


different fields of activity. Finally, a 
section of some 30 pages gives a com- 
prehensive list of trade associations and 
professional institutions connected with 
the motor industry and their aims and 
objects; a list of newspapers and 
journals detailing what coverage is 
given to automobile matters; and short 
biographies of some of the leading 
technical journalists and motoring 
correspondents. A key list is also given 
for identifying the many abbreviations 
used in this work. 


EPIKOTE RESINS 


N recent years there have been major 
advances in the development of 
synthetic resins. Among the most 
important of these are the “Epikote” 
resins produced by the Shell group. 
At present the main use for them is in 
surface coatings, including paints, 
lacquers, stove enamels and varnishes, 
but they also have potentialities as 
castings and laminating resins. 

In surface coatings, “Epikote” resins 
are of great importance because they 
combine the desirable properties of 
adhesion, flexibility, toughness and 
resistance to chemicals in a degree 
that hitherto it was impossible to 
achieve in a single finish. 

In general, “Epikote” based coatings 
impart harder wearing finishes than 
have been practicable in the past. The 
fire risks with these coatings are less 
than with nitro-cellulose lacquers, and 
in heat resisting properties “Epikote” 
finishes are superior to most of the con- 
ventional coatings. 
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demands of modern machinery, 

large numbers of lubricants have 
been gradually evolved, and to-day 
lubrication engineering is a_ highly 
specialized science. The oil tech- 
nologist, therefore, plays an important 
role in industry, particularly in 
developing lubricants to meet require- 
ments of new designs of machinery. 
Designers of machinery cannot be 
expected to have the specialized know- 
ledge necessary for specifying the best 
type of lubricant for a specific appli- 
cation, but some knowledge of the 
various types of lubricants and their 
properties is desirable. These notes, 
which are based upon a memorandum 
issued by the Petroleum Information 
Bureau, deal briefly with these 
matters. 

Normally, oils are used to provide 
lubrication, but semi-solid greases and 
even solid lubricants are employed for 
certain purposes where the use of 
an oil is difficult or unsatisfactory 
because of exceptional circumstances. 
The main sources of lubricants are:— 
petroleum oils, fatty oils (of animal or 
vegetable origin), crystalline solids 
(from which solid lubricants come) 
and chemicals from which synthetic 
lubricants are manufactured. 

Although lubricants represent only 
a small proportion of all the refined 
products obtained from _ petroleum, 
oils derived from this source account 
for about 90 per cent of all lubricants. 
In comparison with materials obtained 
from other sources, petroleum deriva- 
tives are available in very large 
quantities. They also yield lubricants 
of very high quality, ranging from 
extremely thin fluid suitable for very 
delicate mechanisms to thick oils and 
semi-solid materials. As _ different 
mineral oils can easily be blended 
together, there is a very wide variety 
of viscosity. The crude oils from 
which lubricants are derived may be 


T: meet the complex and exacting 


divided into three main classes:— 
paraffin base, naphthene base, and 
mixed base. 


Types of lubricants 

Paraffin base crudes contain paraffin 
wax but little or no asphaltic matter. 
They usually give good yields of high 
grade lubricating oils. The crudes 
found in Pennsylvania, U.S.A., are 
typical of this class. 

Naphthene base crudes, sometimes 
called asphaltic base crudes, contain 
asphaltic bitumen but little or no 
paraffin wax. Because of their par- 
ticular qualities, lubricants of naph- 
thenic origin are more suitable for 
certain applications than those derived 


from paraffinic crude. Naphthene 
base crudes are found in many 
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LUBRICATION 


Notes on Types and Sources of Lubricants 


countries, including the U.S.A,, 
Venezuela, and Rumania. 

Mixed base crudes contain both wax 
and bitumen. They have characteris- 
tics intermediate between those of 
paraffin and naphthene base crudes. 
While the lubricating oils manufac- 
tured from them may be either 
paraffinic or naphthenic in nature, in 
practice mixed base crudes generally 
produce oil similar in characteristics to 
those obtained from paraffin base 
crudes. Mixed base crudes are found 
in Iraq, Venezuela, and parts of the 
U.S.A. among other places. 

Fatty oils are rarely used nowadays 
as lubricants for modern machinery. 
They are, however, blended with 
mineral oils to form compounded oils. 
As a rule, a compounded oil contains 
only small quantities (less than 10 per 
cent) of fatty oil, which is generally 
added to make the oil emulsifiable 
with water. In addition, fatty oils are 
sometimes used for making the soaps 
required in the manufacture of lubri- 
cating greases. 

Certain inorganic solids form a 
special class of lubricant. Of these, 
the outstanding examples are: graphite, 
molybdenum disulphide, talc, mica, 
chalk and lime. Although they do not 
reduce friction to the same extent as 
lubricating oils, they prevent scoring 
and damage to the metal. Further- 
more, by virtue of their resistance to 
heat they are often of value at high 
temperature; this is particularly true 
of graphite and molybdenum di- 
sulphide. Because their solid nature 
makes them difficult to apply uni- 
formly, these lubricants are usually 
incorporated in a carrier such as water, 
oil or grease. 

Finally, there are the synthetic 
lubricants. These are of comparatively 
recent development. They are com- 
pounds which have been built up or 
synthesized in the chemist’s laboratory. 
Among other types, they include the 
well known silicones in which a chain 
of carbon atom is replaced by alternate 
silicon and oxygen atoms. While each 
of the synthetic lubricants is superior 
to mineral oil in some respect, each 
also has certain disadvantages and all 
are more costly than mineral oil. 


Lubricating oils 

The most important property of the 
lubricating oil is its viscosity—that is, 
its resistance to internal fluid friction 
—which enables it to separate two 
moving parts in an engine or bearing 
and make and maintain a condition of 
fluid film lubrication. In general, the 
slower the movement, the higher the 
viscosity of the oil must be. Viscosity 
may vary considerably with tempera- 
ture. This variation is indicated by 
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the “ viscosity index,” and the higher 
this index is, the smaller the variation 


in temperature changes. Oil with a 
high index is important for applica- 
tions where large temperature changes 
occur, as, for example, in the internal 
combustion engine of a motor vehicle. 
Lubricating oil must also have suf- 
ficient stability to resist chemical 
changes such as oxidation, which leads 
to thickening of the oil and the forma- 
tion of petroleum acids and sludge. 

For certain applications, it is neces- 
sary to augment the natural properties 
of petroleum oils with additives. Those 
most commonly used include anti- 
oxidants, anti-corrosive agents, deter- 
gents, anti-wear agents, extreme 
pressure additives, viscosity index im- 
provers, and anti-foam agents. For 
many applications, however, straight 
mineral oils are quite suitable and are 
still used. 


Lubricating greases 

Lubricating greases commonly con- 
sist of mineral oils thickened to a solid 
or semi-solid consistency by the addi- 
tion of metallic soaps. Technically 
speaking, they are a “ dispersion” of 
soap in oil. Sometimes fatty or 
synthetic oils are used instead of 
mineral oils. Small quantities of other 
materials are included to help prevent 
the oil and soap from separating out. 

A very important factor in the 
making of lubricating greases is the 
choice of oil and soap to be com- 
pounded. The soap is normally 
obtained from animal or vegetable fats 
mixed with a suitable alkali, a calcium 
(lime) or sodium (soda) base being the 
most common. However, aluminium 
and lithium are also frequently used, 


and for special purposes lead or 
barium may be employed. The 
methods employed in forming the 


soap, and the temperatures used in 
making the grease, vary considerably 
and result in the production of two 
main types of greases, “boiled greases” 
and “cold-sett greases.” A process by 
which cold-sett greases are made is 
very simple and cheap, but the quality 
of the grease is much lower than that 
of a boiled grease. 

There are many applications where 
there is little to choose between the 
performance of a grease or an oil, but 
generally greases are used where it 
may be difficult or inconvenient to 
maintain a supply of oil. Greases are 
also better able to exclude moisture, 
dust, corrosive gases, etc., particularly 
in ball or roller bearings. They are 
also suited for use in slow moving 
heavily loaded bearings with relatively 
large clearance where the condition of 
fluid film lubrication is unattainable 
with an oil. 
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Types and properties of greases 

Lubricating greases are usually clas- 
sified according to their consistency, 
which ranges from a hard block down 
to “ liquid greases ” closely resembling 
ordinary oils. The consistency of the 
lubricating greases affects the method 
of application. The melting point of 
a grease, at which it loses its typical 
semi-solid character, is important; so 
is its resistance to water. Other pro- 
perties include the apparent viscosity 
—if a grease is applied to a bearing it 
has a high apparent viscosity so long 
as the shaft revolves slowly, but as the 
speed of the shaft increases, the 
apparent viscosity falls and the grease 
behaves more and more like a liquid. 
This effect, by the way, is not due to 
any rise in the temperature of the 
bearing. 

The consistency and other pro- 
perties of a grease depend upon both 
the viscosity of the lubricating oil and 
the amount and type of soap used. 
Choice of soap is particularly impor- 
tant. Thus, a calcium soap gives 
greases with a wide range of con- 
sistency and smooth texture, which are 
unaffected by water, whereas sodium 
soap greases generally have,a rather 
spongy texture and tend to emulsify in 
the presence of water. They can, 
however, be used at higher tempera- 
tures than calcium soap greases. 

Greases with an aluminium soap 
have a smooth texture and a trans- 
parent appearance, They adhere well 
to metal, have good water resistance 
and can be used up to relatively high 
temperatures. Lithium soap greases 
have a smooth buttery texture and are 
resistant to water. They also maintain 
their consistency over a wide tempera- 
ture range. In addition to these four 
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main types, there are greases with a 
lead soap which resist high pressures, 
and barium soap greases which have a 
slightly fibrous texture, a high melting 
point and are water resistant. 

It is thus possible to manufacture a 
very wide range of lubricating greases 
with very different properties. For 
special purposes, additives may be 
incorporated, as in the case of lubri- 
cating oils. A few examples may be 
given to indicate how different greases 
are designed for different uses. 


Grease applications 

Gear greases are normally of the 
sodium, or aluminium soap, types, 
with a wide range of consistencies. 
The aluminium type greases are 
specially useful because they adhere 
firmly to the metal. Greases intended 
for use with heavily loaded gears will 
incorporate extreme pressure additives. 

Anti-friction bearing greases may be 
of any of the four main types. To 
prevent oxidation they sometimes 
contain oxidation inhibitors. Where 
the grease is liable to be washed away 
through contact with oils or chemical 
solvent, graphite may be incorporated, 
but if the grease is to be used for anti- 
friction bearings, the graphite must be 
in finely divided colloidal form. 

A multi-functional lubricant may be 
used for all grease lubricated parts of 
a car chassis, Alternatively, separate 
greases may be used for the various 


applications involved. Sodium soap 
greases, with a texture made up of long 
soap “fibres” which gives them good 


adhesive and cohesive properties, are 
suitable for use in universal joints. By 
way of contrast, wheel bearing lubri- 
cation is often effected with “ short 
fibre” sodium soap greases. For the 
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steering gear, rather high consistency 
greases are used. They are made from 
viscous oils with a small proportion of 
calcium, sodium, or aluminium soap, 
and they also include an extreme 
pressure additive. Greases for grease 
gun application are mostly of calcium, 
sodium or aluminium types, with 
moderate consistency. 

Greases used in water pumps and 
other machinery where frequent con- 
tact with water is experienced, are 
normally of the calcium type. Very 
different indeed are the block greases, 
which are shaped to fit into bearings 
running at high temperatures in 
industrial plant or locomotives. They 
also contain a calcium or sodium soap, 
but are exceptionally hard and have a 
high melting point. 

The oil industry acts in close col- 
laboration with engine manufacturers 
and as mechanical advances in design 
are made, the oil technologists study 
the lubrication problems that will 
arise. A lubricant to meet the require- 
ments of the new engine is developed 
and is finally tested under full scale 
operating conditions. Every possible 
precaution is taken to ensure that 
mechanical developments will not be 
held up through lack of a suitable oil. 
One oil industry research station in 
this country owns and operates a fleet 
of motor cars, employed solely to 
further research into the behaviour of 
different lubricating oils under actual 
service conditions. From time to time, 
the cars are completely stripped and 
examined for wear and damage. The 
memorandum from which these notes 
have been extracted is available, free 
of charge, from The Petroleum Infor- 
mation Bureau, 29 New Bond Street, 
London, W.1. 


CHEMICAL MILLING LIGHT METAL 


A PROCESS with considerable 
potentialities has been developed 
by North American Aviation Inc. It 
employs etching to produce complex 
shapes and asymmetrical patterns that 
hitherto have been produced by machine 
milling. The process, which is known 
as ““Chem-mill’’, is said to have two 
great advantages, particularly for 
aluminium parts for aircraft. They are: 

(1) It permits engineering design 
advantages which result in lighter 
construction. 

(2) It yields operational advantages 
which lead to lower cost per part. 
Among the chief of these advantages are 
the possibility of batch production and 
the fact that etching equipment is said 
to cost less than 7 per cent of the cost 
of skin milling equipment. 

The Chem-mill process consists in 
partially masking the work with a 
chemically resistant coating, after which 
the coated material is submerged in a 
modified hot alkaline solution, which 
removes metal in the unmasked areas. 
Successful tests have been made on 


aluminium, titanium, carbon steel and 
stainless steel. 

The successes are attributable to 
three factors: 

(1) The development of new organic 
coatings and tapes resistant to hot 
alkaline solutions. 

(2) Compounded or modified etching 
solutions which give uniform etching 
rates without destroying the physical 
or chemical properties of the metal. 

(3) Electronic measuring and control 
equipment. 

Chemical milling is suitable for many 
different applications. It can be used 
for producing complex contours, and in 
working with sheet it is claimed that 
tolerances can be held as close as 
0-002 in. The process can be used for 
tapeving sheets, extrusions, top-hat 
sections and other forms suitable for 
stiffeners in such a manner that design 
stresses can be transferred proportion- 
ately as required. By progressive 
unmasking, the chemical milling process 
can be used to produce various depths 
of cut on large areas of one sheet. 


A factor of great manufacturing 
importance is that the number of parts 
that can be etched simultaneously is 
limited only by the size of the tank. 
Furthermore, finished Chem-milled 
parts require no further finishing 
process such as sanding or polishing. 

Etching costs vary with the type of 
masking techniques required. For 
forgings and other parts requiring no 
masking, costs are said to be in the 
region of 27 cents per pound of 
aluminium removed. This compares 
with approximately one dollar per 
pound for machine-milled parts. 

Simple and economical masking by 
chemically resistant templates is possible 
for parts without cross ribs or stiffeners. 
Higher costs are involved for the 
various masking techniques using tape, 
paint spray, silk screen process, photo- 
sensitive coatings or metal plating. 
These techniques are employed chiefly 
for parts of more intricate design. The 
amount of metal removed during 
Chem-milling can be determined while 
the part is still in the tank. 
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CURRENT PATENTS 


A Review of Recent Automobile Specifications 


Heating installation 


hme car heating system is distinguished 
by the provision of a blower or fan 
having a steplessly variable speed trans- 
mission in its drive or, alternatively, 
adjustable blades. Heat is taken from the 
engine coolant either by a separate radiator 
or by a portion of a common radiator. 
In one arrangement heated water from 
the engine A is conducted through radiator 
B and thence, by way of pipe C, to radiator 
D. A thermostatically controlled valve E 
can, at low water temperatures, by-pass 
radiator D by returning the water directly 
to the engine by way of the usual short- 
circuit pipe. Each radiator is served by 
a fan but only that for radiator B is 
controllable. 

Air warmed in radiator B is delivered to 
a duct which branches into a duct F 
leading to the interior of the body and a 
duct G discharging to atmosphere. The 
throttle valve in duct F is adjusted manu- 
ally while that in duct G may be auto- 
matically regulated by air pressure against 


No. 711909 


a loading spring, or by a pressure-sensitive 
capsule located in the main duct. 

Control of the heating effect is exercised 
by regulation of the fan speed or the fan 
blade angle by a temperature-responsive 
or a pressure-responsive element in the 
main warm air duct. Alternatively, the 
fan may be regulated in dependence upon 
the engine coolant temperature, in which 
case it may be controlled by valve E. 

In the modified arrangement the two 
radiators are combined in a single unit H 
and served by a common fan. Patent No. 
711909. F. Nallinger (Germany). 


Production of sliding double gears 


OUBLE wheels for change-speed 

gears are commonly produced on 
chucking automatics or turret lathes from 
upset forgings or stampings. This in- 
volves a considerable amount of machining 
and loss of material. On the resulting 
blank the smaller wheel must be cut 
individually and usually its teeth cannot 
be ground. The sketch shows a finished 
gear with the stamping shape indicated in 
broken outline. For more convenient 
and more economical production it is 
proposed to form and cut the wheels 
separately and to join them by a connecting 
element that also serves to define the 
striking fork groove. 
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Slab wheels A and B are machined by 
any convenient method and can be ganged 
for tooth cutting and, if desired, for tooth 
grinding. Each is formed on an aprro- 
priate face with a cone-shaped annular 
recess C, The connecting sleeve D may 
be either a tube or sheet material rolled 
to tubular shape. With the wheels aligned 
on a suitable fixture the three parts are 
press-assembled, the ends of tube D 
being forced into the recesses C to give a 
permanent and non-shipping connection, 
as shown at E. Patent No. 713587. 
Porsche (Germany). 


No. 713587 


Roof construction 


Y this method of construction the 

assembly of the roof rail and the roof 
panel provides a built-in drip trough and 
the usual separate drip moulding can be 
eliminated. Roof rail A is formed along 
its upper surface with an integral gutter B. 
Inwards of this gutter the rail is furnished 
with a marginal flange which is sandwiched 
between and welded to the marginal 
flange of the roof panel C and the flange 
of the inner roof rail channel D. 

The gutter is formed wholly in the roof 
rail and effectively conceals the junction 
of the roof panel with the roof rail. It 
extends from the front pillar, over the 


= 
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door or doors and the rear quarter, to the 
waistline. Patent No. 713504. Ford 
Motor Co. Ltd. 


Torsional vibration damper 


F the type having an inertia mass 

connected to the shaft by a rubber 
body, this damper is of simple design and 
well adapted to low-cost mass produc- 
tion. In the example illustrated, the 
damper is combined with a twin pulley 
for driving the engine fan dt the 
generator. A stamped metal retainer A 
for the rubber body B is registered on 
hub C and secured by screws. Both the 
radial face D of the hub and the radial 
flange E of the retainer are inclined from 
a plane normal to the axis and the space 
defined by these faces decreases with 
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increasing radius. Both faces are slightly 
lipped at their peripheries. 

The U-section annular rubber body B 
receives the inertia member F which has 
the form of a flat ring with parallel side 
faces normal to the axis. Relative angular 
movement between inertia member F 
and rubber B, and between rubber B and 
hub C, is prevented by friction rather 
than by surface bonding. In the free 
state, the base width of rubber B is 
greater than the clearance between the 
confining flanges, this excess consisting 
mainly of an increased thickness of the 
radial flanges of the rubber. Thus the 
clamping of the rubber by retainer A 
compresses the annular base of the 
rubber and the rubber flanges are caused 
to flow radially. Since the spaces between 
the faces of the inertia body and the con- 
fining flanges decrease with increasing 
radius, there is resistance to radially 
outward flow. ‘This configuration also 
resists outward flow under the influence 
of centrifugal force. A feature of the 
rubber body is the radial lip G which fills 
the void between face D and the radiused 
attachment flange of retainer A. 

In a modified construction the con- 
fining flanges may aralle] and the 
side faces of the inertia body tapered 
towards the axis, as at H. Patent No. 
712263. H. A. King (U.S.A.) 
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Sheet-metal linings for cylinder 
head gas passages 


SMOOTH interior surface is ensured 

for the inlet passage of a cast cylinder 
head by the provision of a relatively thin 
sheet-metal lining. Although it is not so 
important for the exhaust passage to be 
lined, it may, if desired, also be furnished 
with a similar lining. As shown in the 
illustration, the inner end of the lining is 
flush with the bottom face of the recess 
in which the renewable valve seat A is 
accommodated, It thus provides addi- 
tional support for the seat and prevents 
it being hammered into the relatively soft 
metal of the cast head. The other end 
may be formed as a screw thread B, 
which is preferably produced by a rolling 
process, 

As some difficulty may be encountered 
in producing the lining to the required 
shape in a seamless iron tube, it is pro- 
posed to form it in halves pressed from 
sheet iron which are subsequently joined 
by soldering or welding. The joining 
operation is performed in a protective 
atmosphere to prevent the formation of 
scale and to retain the smooth metal 
surface. Initially, the tube C is produced 
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to a greater length than is required in the 
finished assembly. The excess portions 
D and E serve as prints for supporting 
and precisely locating the tube in the 
chill mould in which the cylinder head is 
cast. ‘These portions are trimmed off 
when the head is machined. Patent No. 
713109. NSU Werke A.G. (Germany). 


Protecting a cylinder head gasket 


FrROM time to time a variety of sugges- 
tions have been mooted or tried out 
experimentally to protect the edge of a 
cylinder eed gasket from the pressure 
and action of combustion gases. Schemes 
involving a recess in the cylinder or head 
entered by an annular projection on the 
corresponding member had the disadvan- 
tage of precluding the smooth machining 
of the joint surfaces. Gaskets furnished 
with annular inserts of solid metal were 
limited in the extent they could be com- 
pressed and were liable to make less than 
a perfect seal at the coolant apertures 
between cylinder and head. 

In this invention a metal ring A is 
shrunk in a recess in the cylinder B and 
projects beyond the face of the cylinder 
into an annular groove in the head C 
with clearance on all sides. It is a feature 
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of the invention that the edge of the 
gasket D is disposed at a distance from 
ring A so that it does not acquire the 
temperature of the ring under working 
conditions. To ensure that thermal ten- 
sions in the ring, which normally is of 
greater axial length than radial thickness, 
are not transmitted to the cylinder head, 
the axial clearance of the ring is greater 
than its radial clearances. Owing to the 
labyrinthine character of the passage 
formed between the ring and the cylinder 
head groove, the gasket is well protected 
from the combustion gases. Patent No. 
713307. Daimler-Benz A.G. (Germany). 


Gas distribution in multi- 
cylinder engines 


RREGULARITY in the distribution of 
combustible mixture to the cylinders 
of an engine tends to increase with the 
number of cylinders. A _ plurality of 
carburettors and elaborate 
cannot completely overcome the irregu- 
larity and prevent differences in the 
mixture ratio in the various cylinders. In 
the scheme shown diagrammatically a 
rich mixture is produced in a carburettor 
common to all cylinders and delivered 
under pressure to each cylinder, where it 
is mixed with air induced by that cylinder 
to form the final mixture. 

Fuel through pipe A and air by way of 
intake B are drawn into the carburettor C 
by a positive-displacement blower D and 
the resulting rich mixture is delivered to 
an equalizing tank E. Means may be 
provided for heating this tank when 
desirable, and any condensate is returned 
to the supply by pipe F. From the tank 
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a relatively small diameter pipe conducts 
a restricted quantity of rich mixture to 
the venturi G of what is virtually a gas 


carburettor on each cylinder. Air drawn 
into the cylinder dilutes the rich mixture 
and the resultant mixture is admitted to 
the cylinder past an independently 
adjustable throttle valve H. These throttle 


valves may be linked to a common 
control J. 
As modifications, the specification 


covers the provision of a rich mixture 
carburettor for a group of cylinders 
instead of for all cylinders and the supply 
of rich mixture to a group of cylinders 
instead of to individual cylinders. 
Patent No. 712796. Daimler-Benz A.G. 
(Germany). 


Compensating rocker gear for 
0.H.C. engine 


ETWEEN cold and hot conditions of 
an overhead camshaft engine there is 
likely to be considerable variation in 
valve clearance, particularly in the case 
of the exhaust valve, owing to thermal 
extension of the valve stem. This rocker 
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gear provides an automatic compensation 
to counteract this variation. 

The camshaft A actuates the valve 
through the medium of an interposed 
rocker B pivoted on a shaft C supported 
in a bearing bracket D. At its extremity 
rocker B has a profiled face for engage- 
ment by the cam and adjacent the 
extremity is the adjuster screw that abuts 
the end of the valve stem. In combina- 
tion the parts constitute a “wedge” of 
» angle. Bracket D, of a light alloy, is 
asymmetrical about its bolt axis, with its 
greater mass on the side adjacent the 
valve. On the other side a strap E of 
steel, linking upper and lower ends of the 
bracket, is cast-in. The steel securing 
bolt F is so proportioned as to be capable 
of flexing slightly. 

In operation the valve stem expands 
under the influence of rising temperature 
and tends to take up the running clear- 
ance. At the same time the bracket D 
tends to expand and, against the con- 
straint of bolt F, to flex away from the 
valve. Thus the rocker is withdrawn from 
the cam and, owing to the wedge-like 
disposition of the parts, the running 
clearance is restored. Patent No. 713579. 
Daimler-Benz A.G. (Germany). 
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Syndrom ie 


Automatic 
Lubrication 

soon pays 
for itself! 


‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic’ Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75% on lubrication 


costs. Then, it ensures less wear on bearings because it automatically 


lubricates up to 80 bearings (using 2 pumps) at periods controlled by 


mileage. As a result, maintenance and replacement time and costs are 


kept down to a minimum, 
But besides all that, ‘Syndromic’ lubrication saves the hours spent 


in the service bay. Jt lubricates while the vehicle is working, allowing 


you to increase your vehicles’ payloads by as much as 10% ! 


It’s obvious that ‘ Syndromic’ lubrication soon pays for itself 1 


Ask for a Tecalemit technical representative to call and discuss the 


*Syndromic system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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/ for 30 years 


| ROLLS ROYCE LTD 
have fitted 


MARSTON [>> | 
RADIATOR 
MATRICES 


MARSTON EXCELSIOR LIMITED 


WOLVERHAMPTON & LEEDS 


(A subsidiary company of 
Imperial Chemical Industries Ltd.) 


MAR. 148 Silver Wraith 


PICK A 
NUMBER.... 


any number. Use them—and 


you'll find they’re all exactly alike; 


because Nettlefolds Parker-Kalon 


Self-Tapping Screws are checked 
by quality control. They are tested 
for size; for machining accuracy; 
for impact resistance and for 


tensile strength. Pick any number 


—you can be sure they’ll make a 
good job. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED G KEN 


SCREW DIVISION: BOX 24, HEATH STREET, BIRMINGHAM 18 
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TYBURN ROAD WORKS 


PRIORY ROAD WORKS 
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WATER PUMPS - STEERING IDLERS 

GEAR CHANGE MECHANISMS 

BRAKE DRUMS PUSH RODS BALL 

PINS AND MACHINED COMPONENTS 
OF ALL KINDS 


A most up-to-date plant specially designed 
to produce a better job at a lower cost 


TYBURN ROAD 
BIRMINGHAM 24 


Telephones: EASt 2081-2-3-4-5 
Telegrams: Accelerate Phone B’ham 


the 
la 
i 
CONCENTRIC MANUFACTURING CO. LTD. ae 


these HAND CONTROL WHEELS, Knobs & Handles 


if covered or moulded in 


DOVERITE 


IN BLACK, RED, GREEN or other COLOURS. 


The smartest and safest finish to modern machine tools, 
DOVERITE has a permanently polished clean surface, 
impervious to oil and water, and is an efficient non- 
conductor of electricity, The colour is solid throughout, 


and the material is 
PRACTICALLY INDESTRUCTIBLE 


We cover Manufacturers’ own 
parts or supply a standard rangeof 
Hand Control Wheels from 34in 
to 12in diam. and Moulded Knobs 
and Handies with the threads 
moulded in DOVERITE, strong 
enough for most purposes. 


DOVER LIMITED, 
NORTHAMPTON 


MILLER 


CUTTING FLUIDS 


represen value — our 
covlanl costs per 1000 parts 
ave really low. Publication S.P.173 describes the entire range of Fletcher ba, 


Miller cutting fluids. May we send you a copy ? 
FLETCHER MILLER LTD ALMA MILLS HYDE CHESHIRE 


Telephone : Hyde 781 (5 lines) Telegrams : Emulsion, Hyde 


CF91 
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Scammell 8-ton chain drive solid tyre 4 wheeler. Built 1928. 
(Hardy Spicer Propeller shaft between gearbox and chain drive axle.) 


Scammell lorries were fitted with Hardy Spicer equipment as long ago as 1927. It is an expression 


of their confidence in Hardy Spicer equipment that Scammell’s continue to use it right up 


to the present day. Hardy Spicer are justly proud of their record of service to the Motor 
Trade, and to have been associated with so many great names of the industry for so long. 


A modern Scammell Constructor 6 x6 Chassis 


> 
ray 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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INDUSTRIAL  ~— 


Funditor Industrial Ovens ensure maximum thermal efficiency with Automatic Temperature Control for all 
heat processing up to a temperature of 450°C. 


Available as natural convection ovens or with adjustable forced air circulation ensuring uniform heat 
distribution, 


Standard Models are produced in types and sizes to suit all general-purpose process heating and special 
models are designed to meet specific requirements. 


Ovens are adaptable to hundreds of industrial applications to meet varied requirements, such as 


PRE-HEATING CURING ° BAKING ° AGEING 
DE-EMBRITTLEMENT * SOFTENING ° BONDING ° TEMPERING 


Funditor Ltd 


3 WOODBRIDGE STREET, LONDON, E.C.1 
Phone: CLErkenwell 6155/7 


Long thick-walled Short and_ thin-walled 
Bushes are a waste of Carobronze Bushes save 

material material and are more 
efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 
.. ++ YOU SAVE IN EVERY DIRECTION 
CAROBRONZE LIMITED 
School Road, Belmont Road, 
London, W.4. 


Grams: Carebrence -Chisk, Lendon 
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Phone: Chiswick 0245 
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at Sunday night service may well soften the Managing 
Director's steely heart and make even the toughest Buyer 
bite his lip, but by Monday morning ten o'clock in 
the office things are back to normal and hard facts 
count more than soft answers — and neither of ‘em 
turneth away wrath! Fortunately we don't have 

to rely on sob-stuff nor smooth sales talk to sell 

our products. For close on fifty years we've been 
making such things as Trim Assemblies, Seats & 
Squabs, Cushions, Hoods, Side Screens, Tilt Covers 

for lorries and W.D. Vehicles and so on (pretty 

well anything in canvas in fact), and supplying 

firms whose names are the very history of the Motor 
Industry. We're proud to have such customers 

on our books — and prouder still that we’ve had a 
good many of them since the wheels first began to turn 
We may not be a large firm—about 150 on the payroll- 
but we've grown up with the Industry—survived and even 
flourished ...and you don't do that in the Car Trade 


unless you're turning out a good job at the right price! 


COVENTRY MOTOR AND SUNDRIES CO LTD 
SPON END, COVENTRY. TEL: COVENTRY 64908 
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TOWN 


RADIAL DRILLING 
MACHINES 


Sturdy, simple design, conveniently 
placed controls, maximum rates of pro- 
duction on the widest range of com- 
ponents—these are a few of the reasons 
why they are used all over the world. 


Illustrated: Town 5ft. A.E.4. Radial Drilling, Boring, 
Tapping and Studding Machine. Drilling capacity from 
solid 24in. dia. in steel and 3in. dia. in cast iron. 
Tapping 14in. Whitworth in steel. Made in 6 sizes from 
4ft. to 8ft. radius. 


FREDERICK TOWN 
& SONS LTD 


HALIFAX*YORKS 


Established 1903 


and £4000 damages 


A press operator whose earnings are 


retarded by slow guard operation is a 


menace to himself and to you. He is 


tempted to expose himself to danger and 


may involve you in heavy damages. 


Fortunately, the ‘Fastrip’ Synchronised Guard 


ensures the highest standard of safety 


without impeding production. Send for full 


details to-day. 


J. P. UDAL LTD. 3 
CASTLE BROMWICH 

INTERLOCK WORKS, COURT ROAD, INGHAM 

BIRMINGHAM, 12 Telephone : CALthorpe 3114 STAND D606 PRESS GOAROS 
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FLEXIBLE 
TUBING 


For the conveyance of 
all hydro-carbon fuels 
and oils, suds, oil-borne 
and water-borne 
coolants, gases, etc. 


Suitable for pressure or 
vacuum. Ideal for 
Machine-Tool Hydraulic 
feeds. Supplied, com- 
plete with suitable end 
fittings, in required 
lengths and bores. 


ELECTRICAL 
CONDUITS 


Oil-proof water- 
proof Flexible Electrical 
Conduits are made in a 
range of standards suit- 
able for all electrical 
purposes where perfect 
protection is desired, 
with maximum flexibility 
and current continuity. 


Insist on the Flexible 
Tubes with the 25 year 
reputation for quality. 


je 


Write stating your requirements to Dept. A.E. 


SUPERFLEXIT LTD - TRADING ESTATE - SLOUGH BUCKS 


out your knottiest 


probleme.” Telephone : Slough 24561 (5 lines). 


THE 
SUPERFLOCTOPUS 
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B.LF, 
Castle Bromwich 
See us on 
STAND No. 


C 315 


Send for our 1955 Catalogue 
of Tool Makers’ Specialities. 


EXACTA 


STANDARDISED 
PRESS TOOL DIE SETS 


Now also available fitted with 


EXACTA SUPER-PRECISION BALL 
BEARING BUSHES 


As illustrated 


Exacta standardised Press Tool Die Sets are available 
in an extensive range of types and sizes to suit 
practically all requirements. Their low initial cost 
and guaranteed quality and precision, combined 
with an exceptional delivery service and proved 
dependability in production commend them to 
discerning Engineers everywhere and they are now 
specified as standard tooling equipments by a vast 
number of progressive organisations throughout 
the world. 


Save time in Drawing Office, Toolroom and Press 
Shop. Produce better pressings with fewer rejects 
and longer tool life. Increase output and reduce 
costs. 


COLEY BROS. (TOOLS) LTD 
KINGS NORTON - BIRMINGHAM, 30 


Telephone: KINgs Norton 2576-2580 Telegrams: *‘COLBRO"’ Birmingham 
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A number of HeenangWater Coolers with ‘English Electric’ motors, at a large 
factory power station. These Coolers serve ‘English Electric’ diesel-driven generator 
sets and Alley & MacLellan compressors. 

Other applications of the Heenan Water Cooler include Gas and Petrol Engines, 


Refrigerating Condensers, Liquid Controllers, Process Work, etc. 


(Photograph by courtesy of Leyland Motors Ltd.) 
(The Names ‘Heenan’ & ‘Froude’ are registered Trade Marks of the Company) 


HEENAN & FROUDE LIMITED 
Engineers WORCESTER England 
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™) GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 
Drilling Heads and Machines, Tapping 


ENGINEERING C0. LTD. Machines, End Facing and Centring 


i Machines, Special Machine Tools for 
COVENTRY rove: covenray seca 


THOROUGH INSPECTION ENSURES PERFECTION 


\ aN FULL RANGE OF SIZES 


PRECISION GROUND LANDS, ETC 


FINEST HIGH SPEED STEEL 
= 
A L that’s the drill — 
THE INTERMATIONAL TWIST DRILL COMPANY LIMITED INTAL WORKS SHEFFIELD 9 


from your London Stocks 16, Aldergate Glasgow Stocks: 50. Wellington St. C2 
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In the words of 


[Whither 


lead 


Scene V. 


Hamlet, Act \ 


Having more material things to 


deal with than Hamlet we lead 
you to the most efficient riveting 
system there is—the “POP” 


Riveting system. Riveting is 


done by one operator in one 


operation working from one side 


of the material only. 


The use of “POP” Rivets will also lead you to 


increased production and a saving in man 


power. 


Our technicians will be pleased to advise you 


on your riveting problems. 


“POP” is a Registered Trade Mark of the manufacturers, 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road - BIRMINGHAM 22 


leph t Biftchfields $024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 
ONE SoenATOR Consultant & Tool Manufacturers : 
ION AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 


THE MODERN SYSTEM OF RIVETING 
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\We invite your inspection of the . 
IMVA'S Automatic Die Sinker 


MODEL FK 08c 


With two 27}in. Dia. Rotary Tables, 
Two Angle Plates and Two Milling 
Spindles for the simultaneous reproduc- 
tion of 2 components. 


EARLY 
DELIVERY 


Illustration shows machine fitted with 
Vertical Attachment. 


CAPACITY 
Table, 2 Rotary Tables 274 in. dia. 
Longitudinal Table Traverse (automatic) 39% in. 
Transverse movement of slide 15 in. 
Vertical travel of head 
Spindle Speeds (8) sie 70 to 800 or 

335 to 3,600 p.m 

Feeds (8) 
Longitudinal Table Feed (per min.) in. to BF in 
Spindle Vertical Feed (per min.) , in, to 5§ in 
Net weight approx, tons 


We cordially invite you to send for full details of the 
MAS FK 08 DIE SINKER. 


Sele Selling 


L(; A HAMPTON ROAD WEST-HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266 Cables & Grams: SHIPMENTS, FELTHAM 
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HENRY BERRY & CO. LTD. 
1883—1955 


We remind you that we are one of the oldest Hydraulic 
Manufacturing Companies in Britain and we make all the 
most modern equipment for every branch of British Industry. 
All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


Qur standard lines of products include 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES, DIE SPOTTING PRESSES 


* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


72 years of progress. 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10"’ 
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harsbreadth 


Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper’s technical advisers will be happy to tell you more 


about this versatile material. 


COOPERS 


CASTLE BROMWICH 
BIRMINGHAM 


STAND 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 Telegrams: Felting, Brynmawr 


Registered Office & Works: LITTLE KING STREET, BIRMINGHAM 


LEADERS 
FOR OVER 
ACENTURY 


EQUIP WITH KING DICK 


Whatever the size, or how- 
ever difficult the position, the 
KING DICK range of Quality 
Tools can be relied upon to 
produce a quick and effective 
answer to awkward nuts and 
bolts. Details are available 
on request. 


A reputation for superla- 
tive workmanship, and 
rigid Quality-Control, has 
iven KING DICK unchal- 
enged leadership wherever 
fine tools are used and 
appreciated, 


New Unified Standard 
for Bolts and Nuts. Open 
Ended and Ring Spanner 
Sets are now available— 
ask for details. 


R/T172 ABINGDON WORKS + KINGS RD + TYSELEY+ BIRMINGHAM 11+ ENGLAND 
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“This Needle Bearing 
can Carry a terrific load’ 


For its size and weight, the Torrington DC Needle Bearing has a greater 
rated radial load capacity than any other type of anti-friction bearing. 
The Needle Bearing is only slightly larger than a plain bearing, 
yet it delivers efficient anti-friction performance with 


a minimum of maintenance attention. Its drawn and hardened outer shell, 
when pressed into a recommended housing bore, serves as 
the outer race. A full complement of small diameter rollers gives 
many lines of contact to distribute the load. 
Your product can gain many advantages from the Needle Bearing’s design 
and performance. Housings, mountings and other related parts 
can be made lighter and smaller. Lubrication is needed less frequently 
since the turned-in lips of the bearing keep lubricants in, dirt out. 
And you get high capacity anti-friction performance for little more than 
the price of a plain bearing. Our Engineering Staff will 
be glad to lend a hand in design analysis and bearing selection. 


TORRINGTO BEARINGS 


Pc Now available from our English factory. 
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TORRINGTON NEEDLE BEARINGS 
are used extensively in British-made 
Tractors, Outstanding successes in 
clude clutch, gear-box, gear-pumpand 
power take-off applications. There 
are also applications in auxillary 
Tractor equipment, such as ploughs, 


coulters, rakes, elevators, etc 


THE TORRINGTON COMPANY LTD 
Works: Torrington Avenue, Coventry 


London Office: 7-10 Eldon Street, E C 2 
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BELLOWS 
SHAFT SEALS 


REGD. TRADE MARK 


THE BRITISH THERMOSTAT CO., LTO., SUNBURY-ON-THAMES, 


MIDDLESEX 


Teddington Shaft Seals are 
ideal for shafts running at speed. 
For example, a 34" dia. shaft 
running at 2,000 r.p.m. in 
temperatures up to 300°F. 

is quite normal. 

As peripheral speed of the 
rubbing surfaces is the 

deciding factor, they can be 
fitted to larger shafts running 

at lower speeds, or to 

smaller ones at higher speeds. 
They will retain most 

liquids or vapours at pressures 
from 30-in. vacuum to 

250 Ibs. per sq. in., 

and are unaffected by continuous 
or intermittent running, 

or reversing. 


Telephone : Sunbury-on-Thames 456 


Is your car eating oil ? Has it lost some 
of its pull ? Does it send out clouds of 
smoke every time you start ? 


1 PINT OF OIL IN 3,090 MILES 

Says Mr. H. F. Ayshford of Sudbury 

** IT have a 1938 Flying Standard 12 h.p. 
| and on a journey of 480 miles used 


, | 44 pints of oil, was recommended 
What is happening in your engine ie 


As cylinders wear, oil gets up past the ' After the ob wancumateted, 
ran t1§2 miies Delore 
rings into the combustion chambers. | changing oil without top- 
That means that it burns away and you | ing uy I hove now com- 
: ; pleted a further 1938 
find yourself buying far more oil than you and heave only 
did. But that’s not ali. The gap between o add 1 pint to 
cylinder walls and pistons allows the | ‘! ay poe 
explosive gases to leak down past the 
piston, Your engine loses power, your 
plugs oil up and you waste petrol too. 


ping up isa wonder- 
ful achievement,”’ 
Wellworthy Duaflex Rings 
put back the power 


How Duaflex Rings Work 


i The vertical 
sealing spring 


Even in quite badly worn cylinders, keeps the rails 
you'll find a set of Duaflex rings will firmly in the ring 
groove, forming 


restore the engine to its original high level 
of efficiency. And what’s more, they'll put 
off the need for a re-bore until a major 
overhaul becomes necessary because of 
bearing wear, burnt-out valves, etc. 
Duaflex rings are self-adjusting; they 
take up wear in cylinders automatically. 
And most important, Duaflex rings 
reduce further wear, whilst the rings 
themselves last longer too. 


a perfect seal 
2 The expander maintains an even 
outward pressure on cylinder walls. 

3 The rails ‘wipe’ oil from cylinder 
walls, avoid scraping and wear, 


The best results will be obtained 
if, at the same time as fitting Duafiex 
Rings, new Wellworthy Pistons with 
Matched Sets of Wellworthy Rings 
are also fitted. 
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NOW! THOUSANDS MORE MILES BETWEEN REBORES 


Wellworthy Duaflex Rings increase power —reduce oil consumption 


Your local garage will give you details 
and quote for fitting 


WELLWORTHY 


DUAFLEX 


OIL CONTROL RINGS 


‘* The Choice of the Expert” 
REDUCE OIL CONSUMPTION 
INCREASE COMPRESSION - DEFER RE-BORES 


Write for literature to : 


WELLWORTHY LIMITED LYMINGTON HANTS 
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All this 
and Aluminium too! 


The new T.I. Aluminium Mill Finish Sheet will sweep 
the board where aluminium is used in automobile body-work. 
Supplied in pure aluminium T.I.111 (14°, Manganese 
Alloy), or T.1.222 (2°,, Magnesium alloy), free from ‘earing’ or 
‘luder lines’ effects, it is ideal for deep or shallow pressing... 


. . . One sure way to improve horse-power/ weight 


(payload) ratio of the modern automobile is saving in body-weight. 
There is no doubt that T.I. Mill Finish Sheet is the answer. 


Our booklet entided “ T.I. Aluminium Supplied in coil or flat sheets. 
Alloys,” giving particulars 

of our various materials, and a special 

brochure “ T.I. Aluminium Mil) Finish FOR SAVING WEIGHT... 

Sheet and Coil,” will be supplied 

to principals on application. 


Obtainable from our stockists. 


T.I. ALUMINIUM LIMITED, REDFERN ROAD, 

TYSELEY, BIRMINGHAM. Telephone : Acocks Green 3333 

ONE OF THE LARGEST U.K. FABRICATORS OF ALUMINIUM AND 
ALUMINIUM ALLOY SHEET, STRIP, PLATE, EXTRUSIONS AND TUBES. 
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HORSEY 


ONDON -E.C.3. Phone ROYAL 4861 


Rathbone 


PRECISION axd Accuracy.. 


In the making of a watch anything less than the highest 
standard of workmanship Is just not good enough. To the 
watchmaker precision and accuracy are commonplace; it is a 
matter of course. 

No less in the Kemson workshops, skill, craftsmanship and 
inherent pride in a good job make certain there are no finer 
products more consistently produced. 

Write to Kemson if your need is for Jigs, Tools, and Fixtures 
suitable for the motor and aircraft industries and manufactured 
to the finest limits of precision and accuracy. Kemson also 
specialise in the production of Drop Hammer Dies. 


Capacity is available for Jig boring. 


KEMSON ENGINEERING CO. LTD. 


ATLAS IRON WORKS, BLACKBURN, LANCS., TEL, BLACKBURN 7186 
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Photograph by permission of 
E. W. Bliss (England) Ltd., City Road, Derby 


Both rely on Springs | 


reliable Springs by 


From the high precision spring required 


for an industrial press to its simpler 


counterpart in a company seal, the right i SALTER d 
spring for the job is essential to ensure 5 F 
perfect performance. When your 
springs are designed and made by Salter, Service to Engineers since 1760 | 
they are just right—not the cheapest i. oll 
obtainable but fit to work for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


Salter & Co. Lid., West Bromwich 


mow, 
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Another problem 


Problem: 

To heat and close link rivets— 
diameter tiths and eths—of 
conveyor chain. 


Data: 
Conveyor chain links — two 
outer, one inner—and double- 
shouldered pins, all of carbon 
steel, 


Production rate achieved: 420 
per hour. 


The diagram illustrates completed 
operation. 


Standard Resistance Welders Ltd. 


Solution: 

We designed and produced a special type Hot- 
closing Machine for which repeat orders have 
since been completed. The machine works on 
the following principles: Double-shouldered, 
carbon steel pins are inserted in the holes in 
the work. The foot switch is depressed, 
starting an automatic chain of actions. The 
electrodes slide into contact. Heating current 
flows for a measured time. Closing pressure is 
applied. The electrodes rise, releasing the 
work, ready for 

the next operation. 


inked on Ony Res; clently 
SPeeding stance Weld; 

up, ng broblem, 

thay 


MUCKLOW HILL HALESOWEN BIRMINGHAM reLepHone: HAL 1384 TELEGRAMS; SPRINGACAR, HALESOWEN. 


Let Sandwell 


J 
Quote 


PLL 


when next you 
require non-ferrous 
castings. Our 
T echnical Repre 
sentative in your 
area will be pleased 
two call, if required 


Sandwell Castings are incorporated in many of Britain’s 
most famous cars and commercial vehicles (including the 
Foden engine, illustrated). In the production of non- 
ferrous Sand Castings, Gravity Die Castings and Pressure 
Die Castings—of high quality and precision, and keenly 
competitive in price—we offer the Motor Industry a 


service second to none. 


THE SANDWELL CASTING CO., BANK sTREET FOUNDRY, WEST BROMWICH 


Tel. : STOnecross 2231 (4 lines) 


Grams. ; “ REPCAST'’ WEST BROMWICH. 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARK GLASGOW 
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...A rubber mill equipped with 
sheeting rolls, extruding machines 


and moulding presses. A rubber 
mill equipped and staffed to 
produce all kinds of mixings, 
mouldings, bondings and extrusions 
in rubber, in fact rubber materials 


for any trade. 


MIXINGS - MOULDINGS - EXTRUSIONS - BONDINGS in RUBBER 


EDGEMOND AVENUE, 
TYBURN, BIRMINGHAM, 24 


Our range includes Capstan and 
Turret Lathes with capacities up to 35 in, swing 


over bed and 8) in. dia. hole through spindle. Many types of standard 
tools and toolholders are available from stock or for early delivery. 


Please write for particulars. 


=H.W.WARD CO.LTD 


SELLY OAK. BIRMINGHAM 29 


W.633 
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What next 


eer 


Casting this water generator runner wheel 
in a single piece from aluminium-bronze was a 
considerable achievement. The runner wheel and other castings have been made (by 


. nlite Birkett, Billington and Newton for this 750 H.P. Pelton 
Birkett, Billington & Newton were able to tackle Wheel Generator puaphied to the New Zealand Government 


the job because they have specialised in the pi by Gilbert Gilkes and Gordon Ltd., of Kendal. 


development of this metal, and their unrivalled gy Castings from a few ounces to 10 tons in phosphor- 
experience and facilities enable them to carry out bronze, gun-metal, aluminium-bronze, manganese- 

bronze and light alloys. Precision machined bushes 
} and bearings. Specialists in high-tensile aluminium- 

Aluminium-bronze has a high yield point and a ' , bronze castings, centrifugal-cast wheel blanks. and 
low weight/strength ratio, and is very resistant to I chill-cast rods and tubes. 


shock, erosion, corrosion and abrasion. 


such problematic non-ferrous castings. 


One of Britain’s Largest 
Non-Ferrous Foundries 


Send your enquiries to: 


T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


HANLEY, STOKE-ON-TRENT and LONGPORT, STAFFS. Telephones: Head Office Stoke 22184. Longport Foundry Stoke 87303 
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For every fluxing operation... Prrayhoad 
FRY’S make SPRINGS 
the grade! 


Production manufacturers 
of torsion, tension and 
compression springs of all 
types, pressings, clips, and 
sole manufacturers of the 
most advanced shock ab- 
sorption device — 


= **METPAKS” Shock 
Absorbers. 


Leading manufacturers rely on:— 


BRAYHEAD 
SPRINGS LTD. 


Green Band for brass and copper FULL VIEW WORKS 


KENNEL RIDE +- ASCOT + BERKS 
Winkfield Row 427 Telegrams: Brayhead Ascot 


FRY SOL Yellow Band for tinplate 


For all forms of tinplate 
and terneplate work, Its 
use speeds soldering, cuts 
cleaning time—and costs. 


Sheet Metal engineers 
use GREEN BAND for 
standard brass and 
copper jointing processes. 
This powerful flux con- 
tains extreme penetrating 
constituents which 
guarantee a rapid fluxing 
action, 


perfect photo-prints 


ferroprint 


‘light-stopping’ lead 


Extensively used in the 
technique of hot dipping, 
and for all soldering 
processes on heavy work. 
Especially prepared for 
maximum effect on gal- 
vanised iron, 


ere 


The toughened lead of a Ferroprint 


gives you the firm unbroken lines essential 


for clear photoprint reproduction 


of fine detail—and that applies to the entire 


The Frysol range of fluxes by ¥RY’'s also includes 
several special fluxes for Stainless Steel, Zinc, ete. 
Please write for full details and samples. 


range of degrees from 6H to 2B. 


Ferroprint solves 


your pencil problems. 


e Longer-lasting point. 


Consistency of degree, 

Export 
enquiries e Smoothness of lead. 

invited. Light-stopping properties. 


aia Metal Foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19. MIT cham 4023 
And at MANCHESTER * GLASGOW + BRISTOL * DUBLIN 


FERROPRINT # * TOUGHENED LEAD 


Degrees 
6H, 5H, 4H, 3H, 2H, H, F, HB, B, 2B. 
7d. each. 6/8 per doz. From cll good stationers. 


Made by THE ROYAL SOVEREIGN PENCIL CO.. LTD. LONDON, W.W.10. 


+ Wals/« 


H 


AUTOMOBILE ENGINEER, May 1955 


| 
(or 
Black Band for heavy work , 
| 007; 
| 
| 
114 


STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C, ALLARD ALVIS 
ASTON-MARTIN + AUSTIN 
AUSTIN-HEALEY + BRISTOL 
CITROEN +» DAIMLER 
FORD +» FRAZER-NASH 
HILLMAN » HUMBER 
JAGUAR JENSEN 
LAGONDA 

LANCHESTER M.G. 
MORGAN +» MORRIS 
RILEY ROVER SINGER 
STANDARD 

SUNBEAM 

TRIUMPH +» VAUXHALL 


WOLSELEY 


RENOLD CHAINS LIMITED - MANCHESTER 
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CONNAUGHT 
ROOMS 


are 
Banqueting Rooms 
A CONSTANT READER of these announcements 


Why do we 


keep harping on the buildings when he wants to 


has voiced a mild complaint. 
hear about the food and wine? Does it really 
matter that the Rooms were built and designed 


from the start for this purpose of banqueting + 


He should realise that the matter is of supreme 
importance if the banquet with all its great 
tradition is to survive much longer. For the 
Oorgalisation and preparation ot a banquet ih all 
its glory can never be a side-line or a part-time 
job; it calls not only for specialist chefs and all 
their helpers but specialised services too — services 
that ensure that not only the top tables but every 
guest at even the biggest of banquets may have 
every course freshly cooked to the minute, piping 
hot and gastronomically beyond compare! There 
is nothing to compare with the Connaught 


Rooms anywhere in the world. 


Are we wrong and idealistic in seeking such 


perfection? Perhaps we are, but you won't think 


so when next you dine at the Connaught Rooms. 


In the Entrance Hall, there’s another service 
for the benefit of our customers and their 
friends—a bureau where you'll find all your 
travel and entertainment bookings are 


looked after with smooth efficiency 


TELEPHONE: HOLBORN 7811 


P.S. There's no supercharging at the Connaught Rooms. 
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he slots are pierced right © 
through the band, thus, 
affording the worm 


Aerialite 
PRODUCTS 


INCLUDE 


The first class electrical and mechanical 
apecgesten of these cables for starting, lighting, 
charging and ignition ensures trouble-free service 
even under the most arduous conditions. More- 
over, these cables are competitively priced so 
that high quality and economy are achieved in 
the installation. 

The 


range of Aerialite ignition suppressors 
covers types for plug, distributor and lead fitting. 
on T/V is most 

ective an s¢ suppressors are speciall 
designed for use where nr is invtalled. 
Engine performance is unaffected. 


INTERFERENCE 
SUPPRESSORS 


IGNITION 
CABLES 


CAR 
AERIALS 


a high signal pickup with low noise 
Please send for details of the above and other products in the Aerialice Range. 


AERIALITE LTD. STALYBRIDGE, CHESHIRE 


DEPOTS AT:— 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 
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S The Most Positive 
HF 
Ashavin is the registered trade 
: | which is unaffected by ozone, petrol, water, 
grease, — etc. Ashavin is available in 
a rubber, textile and lacquered types. 
The Model 16 is one of » wide range of car 
3 the heeder, valance, mudguard’ ene, ‘The 
and is extendable to 5’ 0” 


FASU 
Model 
illustrated 


Early delivery of all BRIEF SPECIFICATIONS 
models from London 
stock 


FOUR SIZES No, 2 No. 4 


Working surface of table (approx.) 40" x 8” 


Power longitudinal travel (approx.) 


Power cross travel (approx.) 


Spindle Speeds 


ACT on - 
Telegr ams: Sels 
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TYPE 
UNIVERSAL JOINT 
For less severe duty than 
the Patent With- 
stands some tension or 
compression loads 


PATENT UNIVERSAL 
BALL JOINT 


Combines high load carry- 
ing capacity, simplicity of 
design and utmost reliabi- 
lity, efficient 
corcified) 


joint 


between 


*"HOOKES’ TYPE LIGHT 
SERIES UNIVERSAL JOINT 
Designed for light duty. 
Moderate tension and com- 


pression loads are allowable 


| 
driver 
| 


driven 


M E Universal Joints meet the need 
for a compact coupling with high 
load carrying capacity and relia- 
bility Trouble-free 
assured -by sound design of the 
finest materials and rigid inspec- 
gion. They are available in a wide 
range of sizes,.in each type. 
Air Ministry Gauge Test House 
Authority 8975$/31, 


service is 


THE MOLLART ENGINEERIN: 
KINGSTON BY-PASS SURBITON 


HERE’S THE 


INDUSTRY DEMANDS 


Industry has been looking 
for just such an engine as 
this—an engine chat cakes 
up very little space and 
uses fuel sparingly, yet 
gives power in plenty for 
the job on hand and keeps 
going year after year 
with the minimum of 
maintenance. A depend- 
able, versatile, 
hard working, 
economical 
engine. 


FOR 
COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 
ENGINES 


what... 


are the properties of Zirconium? 


manufacture anti-friction bearings ? 


where... 


is the Institution of Metal Finishing ? 


comprehensive 
guide to non- 
ferrous metals 
and their 
industry 


472 pages of essential information and data for all who 
manufacture, use or deal in non-ferrous metals. The sections 
cover: Properties of Metals and Alloys; General Data and 
Tables; and Allied Processes; Directory. 


Electroplating 


K & DIRECTORY 
1955 


Post 
Bd 


From: The Louis Cassier Co., Led., Dorset House, Stamford Street, London, S.E.1 
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The Motor Industry relies on... 


In research and development, in 

Inspection design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on _ Ilford 

Photolitho photographic materials. 


Component 


* The Ilford Techmcal Information Book is an 
indispensable work of reference for all engaged in industrial 
and scientific photography. It contains full technical data for 
all Ilford sensitised materials with useful information 

on exposure, processing and the various technical 
applications of photography 


Photographs reproduced by courtesy of Rolls-Royce Lad. 


ILFORD LIMITED ILFORD LONDON 
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THE STANDARD 
> OF QUALITY 


\ DURABLE 

\\ ACCURATE 
\\ RELIABLE 

\\ WORKMANS! 
\ 

\\ NOTABLE 


wits 
HOW’ 


Alloy Tool Steels 
Magnets » Hacksaws 
Alloy Steel Castings 


The strictest metal- 
lurgical control of 
every process with 
exhaustive research 
and careful technical 
analysis have made 
Darwins steels and 
stee! products 
renowned through- 
out the world, 


Steels for the Aircraft 
Automobile and 
Engineering Industries 


Agricultural & Tool Steel 
Sheets 


Black Rolled and — Drawn 
Carbon and Alloy Steel Bars, 
Forgings and Sheets 


THE DARW 


FIELD 


| N § GROUP 


064 


Industrial Stethoscope 


THE INFALLIBLE 
FAULT FINDER 


Anentirely new acoustical instrument for 
fault location, using—for the first time— 
the double principle of SELECTION and 
DETECTION. **AIRSONIC” tunesin to 
trouble—tunes out unwanted frequen- 
cies. Saves costly dismantling. Goes 
straight to the seat of trouble. Can 
forestall mechanical breakdown, 
by revealing incipient fractures 
or metal fatigue. 
Non-Electric — No Diaphragm 


AIRSONIC has no interna! frequency of its own. 


Acoustically neutral, it responds equally to all 
frequencies from 20 to 7000 c/s (the entire sound 
range and beyond). It is self-contained, and 


independent of outside power. 


Noise. Uneven wear or stress in 

LOCATES moving parts. Electrical faults 
under voltage. Gas and fluid leakages. By 
locating faults before become serious, 
insures against plant brea! n—saving time, 
trouble and expense. 


THE MURCHIE TRADING 
CO.LTD.,11 KINGS ROAD, 
SLOANE 80.,LONDON,S.W.3 
Tel. SLOane 9160 


. Ina thousand million pints of 


There’s gold in the sea. . 
sea-water there may be as many as 250 pints of gold. Now 
gold, by the pint, is lovely stuff. So why don't we all get after 
it? Well, you see... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used—and wasted. They just float off into the air. 
Now solvents are expensive things, so why don’t we pull 
them back again? Goodness knows... because, with Active 
Carbon, it’s just too easy . . . There’s gold in the air! for the 
man who reads about Active Carbon and Solvent Recovery, 


and telephones TCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST,, WESTMINSTER, S.W.1, TEL: ABBEY 3085 
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For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsman 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, the word “Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 


Crankshaft & Camshaft This is why famous manufacturers throughout 


sprockets and chain as 
fitted to the Hillman-Minx. the world specify Morse Chains for their 
Morse 2%” pitch single, 
duplex and triplex Roller 
Chains are available for all 
engine manufacturers. 


timing cha 
A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. Tel: LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS : 
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ARLASTON, 


"ad 7 The reputation 


for reliability 
over a long 
period is the 
best measure of 
the true quality 
of GARRINGTONS 
Hand Tools. It 
is also the 
reason why they 
are confidently 
chosen by 
engineers and 
handymen 
everywhere. 


Obtainable 
from all 
recognised 
Tool and 
Motor Accessory 
Stockists 


Write for lists 


STAFFS. and BRC 


No complex 
electric 
cuits. Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 


Large Diagrams 
up to 
144” x 74” 


plicity ensures ready and manipulation 
a 


without Soe knowledge. Very 
y, thus = time and trouble. 
i 


Photograp 


rge diagrams. No 
libration 

nes can be recorded while 
taking Diagrams. 


DOBBIE M°INNES LTD 


€ /istrumints 
BROOMLOAN RD GLASGOW SWI 


Also at SOUTH SHIELOS LIVERPOOL LONDON 


it. 
STRAIGHT 


CATALOGUE & PRICES ON APPLICATION 


HerMETIC RUBBER CO. LTD. 


HERMETIC WORKS 


RYLAND ST BIRMINGHAM 16 


PHONE EDGBASTON 0985/4 Setablished 1895 GRAMS HERMETIC. BIRMINGHAM 
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always in the limelight 


SIMMS MOTOR UNITS LTD OAK LANE *.EAST FINCHLEY LONDON N2 


Telephone: Finchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 
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304% 304) 


76/558 
} 76/559 | | t 


/ 76/568 | 
wiring and cable clips... 
to snap into sheet metal as supplied 
to leading Automobile Manufacturers. 


One class of many Fastening devices 
manufactured by * Dot ' 


CARR FASTENER CO. LTD. 

Stapleford, Nottingham Telephone Sondiacre 3085 
London ; 47 Woburn Place, W < Museum 1433 
Manchester 50 Newton St, Manchest entral 4057 


YOUR PRODUCT MAY BE 
PERFECTLY DESIGNED 
BEAUTIFULLY MADE... 
FUNCTIONALLY CORRECT 
BUT WITHOUT INSIDE 
INFORMATION IT IS 
STILL IN DOUBT. 


This is 
Model 
U4 5 


FEL FLEcTRIC 


Electro-Magnetic Crack Detectors 
WILL ENSURE PRODUCTS FREE FROM HIDDEN FAULTS 


FEL FLEcTRIC Le 


41, SIDNEY ST., SHEFFIELD, 1 ness 


Now available. 

The New No. 97 BRITOOL fully illustrated catalogue 
in colour. 92 pages 104” 84”. Socket, Ring, Torsion 
Wrenches and other patterns of this world famous range. 


GET YOUR COPY NOW, 


Tool up with 


JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 
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gives you a remarkable 


metal with an ever increasing 


range of applications 


BONNET ARCH in Ductile Iron. 
Weight 66 lbs. 


{mpact 
mm. 4 

notched 
ft, lb 


Transverse 
Elongation Rupture Stress 
Tons/sq. 


2 in.) 
Tessie Stress 
GRADE ‘Tons/sq- 
25-35 
pEARLITIC _ 24 min. 


32 min. 


PEARLITIC /FERRITIC 


FERRITIC 


Lloyds Ductile [ron is now firmly established as a successful new ferrous metal 


which combines the advantages of cast iron with the tensility and toughness 


of certain steels. 


In replacing flake graphite or malleable cast iron it permits heavier loading of 


existing designs or re-designing to reduce weight. In replacing steels, its 


reliability, ease of production and ready machineability offer economy in cost. 


The successful casting of Ductile Iron demands the strictest and most ex- 


perienced metallurgical and melting control, but Lloyds have been casting it 


daily, continuously since 1950. 


The applications of Lloyds Ductile Iron are almost limitless and its preperties 


BALANCE WEARING BUSH 


in Ductile Iron. Weight 15 Ibs. may well enable you to re-design your present casting for more efficiency at less 


cost. Technical advice freely given on request 


Ductile Iron is only one of the range 
Lloyds of Burton | Duty Irons cast by Lloyds 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT ~- TELEPHONE: BURTON 3867 
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Selling in today’s market calls for tip-top finish ... for 
precision spray-painting . . . the kind that can’t be done with just 
any gun. For a gun to give the right pattern, speed and atomization 
from the first pull of the 
trigger, its air-cap and fluid- 
tip combination must suit the 
finishing material exactly. 
REASONS Equally important, it must 

give the same service continu- 

why DeVibiss- ously throughout the working 

Aerograph Air-Cap day without the necessity of 

experience means stopping to clean the air-cap 

Accelerated Production for you every so often. Here’s part of 

the reason for JGA 

supremacy! Write for new 

descriptive and technical leaf- 
let to Dept. AE.6 


1 Wide variety of types and 
sizes: the right air-cap is 
available for every job you 
do. 


2 Design of air-caps, fluid- 
tips, etc: closely inte- 
grated to meet specific 
requirements. 


3 Ball-and-cone principle : 
for correct alignment 
of air-cap and fluid-tip 


4 Precise machining of 
air-caps and fluid-tips: 
guarantees accurate and de- 
pendable performance. 


5 Experience: covers every 
type of spray need, with 
every type of material, on 
every class of work 


The SYMBOL Ey) « SERVICE 


The Aerograph Co. Ltd. 

Sales Division L { 5 4 
47 Holborn Viaduct London, 

E.C.1, CiTy 4361 (5 lines) 

Branches: Birmingham: Bristol RE ROG RA PH 


Glasgow Manchester 
Sels the pace i spraying 


Factory at 

Lower Sydenham, S$.E.26 
— 
TA 5959 


It will be long discussed among the enthusiasts, and some wag 
is ultimately bound to say “Because it held together.” For 
over 80 years Richards Bolts and Nuts have been holding 
things together in the transport, engineering and construc- 
tional fields. Specialities include “Staffordshire Knot” 
Carriage Bolts and Nuts, black and bright work and the 
famous “Hi-strain” brand for the really big stresses. 


Enquiries to: 
CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: ** Richards, Darlaston."’ 


A. C. Direct-on-line 
CONTACTOR STARTER 
Type DOC7I 


for single-phase or poly- 
phase non-reversing 
squirrel-cage induction 
motors. 


This new starter is elegant 
in appearance, sturdy in 
construction, and depend- 
able in operation. It is 
available for motors up to 
horsepower, and com- 
plies with BS.587 for 
“Frequent Duty”, ie. 
forty starts per hour. 


The starter, comprising a triple-pole contactor 
with normally-open auxiliary switch and triple- 
pole hand-reset thermal overload relay, is 
enclosed in a distinctive die-cast aluminium 
case with integral START-STOP push buttons. 


Up te 200-550 voits 
25-60 cycles 
DELIVERY FROM STOCK 


THe 


COMPANT LIMITED, RUGBY, ENGLAND 


companies 


Aseee 
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REDUCTION WITHOUT 


Engraved on ‘ Primag’ magnesium alloy plate 


Birmabrigh 


BIRMABRIGHT LIMITED 
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Without any loss in strength or rigidity, 


over §0 /o 


of the weight of any steel 
component or structure may be saved by 
substituting Birmabright materials, 

We shall be glad to advise you on any other 


problem concerning aluminium alloys. wal 


THE PIONEER ALUMINIUM- 
MAGNESIUM ALLOY 


Registered Trade Mark 


BIRMINGHAM 32 BIRMETALS LIMITED 


CSis¢ 
: 2 
i! 
} 
t 
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A range of tools for use in engineering shops 
where time and labour saving devices are 
needed. These and other Eclipse Magnetic 


tools are designed by experts in applied 
magnetism. 


Write for detailed literature, 
Supplies through appointed 
Eclipse distributors, 


Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND, 


COMPLETE 
UNIFORMITY 


OF SIZE AND SPECIFICATION 


ensures minimum 
machine shop 
rejections.... 


maximum output 
of components 


KIRKSTALL 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUP. 
PLIED, FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 
KIRKSTALL FORGE ENGINEERING LTD LEEDS 5 Telephone ; HORSFORTH 2821 
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The impact wrench 
is a vital tool 


for speed 


Few power tools reveal 
in assembly such exceptional time saving and 
do such highly effective work as the CP range of impact wrenches. 
Whether nut running, stud setting, or tapping, these wrenches 
far surpass any manual method and many operations can be 
cut from minutes to seconds. 
CP impact wrenches are made in a variety of styles with straight, pistol 
grip or offset handle, and can be supplied for bolts of any 


type from }” to 2” diameter. Ask for the CP brochure on impact wrenches. 


MAKERS OF HIGH-CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY LTD., 232 DAWES ROAD, LONDON, 8.W.6 
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three-way 
service.... 


HERE you see Chimera, 
the three-piece monster of 
classic mythology, slain 

by Bellerophon. A cunning piece of 
moulding this, because the 
beast is shaped like a lion in 
front, a dragon behind, and 
a goat in the midriff. Which 
reminds us of our three-way 
service. We design, we tool, 
we mould ; our plant is very 
extensive and we have 
some of the largest 
injection and compression 
presses in the country. 
We daresay we could 
encompass a chimeraian 
moulding job for you. 
Please write to us, or give 


us a ring! \\ 


EKGO PLASTICS 
F 


moulders to the best people sini 


| BIRMINGHAM 
Stand No. A320, 
(6) We design, tool and mould for any plastics requirement. Write to: 
(PLASTICS) SOUTHEND-ON-SEA, ESSEX 


K. COLE LTD. 
SOUTHEND 4949! 


Members of the British Plastics Federanon 
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HOLDFORD ROAD BIRMINGHAM 6 


AMAL LTD - WITTON - 


THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in accordance with 
8.5.5.1 : 1953, che recommended sizes for the jig plate holes 
being in accordance with British Standard for B limits (B.S.S. 


164:1941). 


Established 30 years 


LAWRENCE Bros. MILLWARD LTD 


PWICKERSLEY 
OTHERHAM 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 


case hardening quality 


for 


gudgeon pins 


THE PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (10 lines) TELEGRAMS : YORKSHIRE. PARKCATE. YORKS 
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Ask for the 


SCRAP MANAGER 


BIRMINGHAM 


Adderley Park Works, 
Bordesley Green Road. 


Tel.: Victoria 2954. 
LONDON 


Thames Road, Silvertown. 
Tel.: Albert Dock 2841. 


GRAYS 
Columbia Wharf, Grays. 


Essex.  Tel.: Tilbury 237. 


WISHAW 
Clydesdale Works. 
Tel.: Wishaw 26. 


New Diversion Quay, 
The Docks. 


Tel.: Preston 86285. 


INVERKEITHING 
The Bay. 
Tel.: Inverkeithing 460. 


MILFORD HAVEN 
Castle Works. 
Tel.: Milford Haven 76. 


BRISTOL 


Wharf Road, 
Fishponds. 


Tel.: Fishponds 53253. 


MIDDLESBROUGH 
Midland Bank Chambers. 
Tel.: Middlesbrough 3481. 


MANCHESTER 


Lords Chambers, 
26, Corporation Street. 


Tel.: Blackfriars 6348. 


LIVERPOOL 


189/190, Regent Road, 
Bootle. 


Tel.: Bootle 3885. 


BRITON FERRY 


Glant’s Wharf, 
Glam. 


Tel.: Briton Ferry 3166. 


BARROW -IN- 
FURNESS 
Ramsden Dock. 

Tel.: Barrow 275. 


THO: W.WARD 
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P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business —not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


NDLEYS 


QUALITY BOLTS, NUTS AND SET SCREWS 


) to Phone Cilesold O64) (4 
ure ENGLEFIELD LONDON WI Groms 00, 


Cc 6 
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WORKS 


EAGLE BRAND 
DROP FORGED 
SPANNERS 


VAUGHAN. BROS LTD. 
EAGLE WORKS + WILLENHALL + STAFFS 


LEAF SPRINGS 


for Cars and Commercials 


Berry’s are making more and more—and 
better and better—Laminated Springs at 
their new Works in West Bromwich. 

This is the logical result of the installation 
of the latest methods backed by over a 
century’s practical experience. 


Specialists in Motor Vehicle Suspension. 


CARRY 


Established 1847 


ont oF rot OW BERRY 


RICHARD BERRY & SON - BIRMINGHAM ROAD - WEST BROMWICH 
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YOU CAN PROFIT 
FROM 


double 


duty 


For masking every job before spraying and for protecting it during 
transit there is a Permacel Masking Tape. These Permacel Crepe 
Paper and Cloth Masking Tapes are better equipped to do such 
very important jobs because off a new, more durable adhesive that 
enables them to stick better—instantly and firmly to any surface. 
rough or smooth. Moreover, Permacel tapes are skin-flexible to 
enable them to give complete protection on the most awkward 
contours, They are also unaffected by the chemicals and solvents 
normally used in paints and dopes and therefore do not crimp up 
at the edges or let paint seep through onto areas that should be 
protected. 

A big additional advantage of Permacel Masking tapes —they are 
*double-bonded’. This exclusive Johnson & Johnson process 
permanently bonds the adhesive to the backing material. When 
the tape is stripped off it comes away cleanly and easily leaving no 
sticky residue. 

Altogether there are more than 400 uses for Permace! self-adhesive 
tapes, all of which are described in the recently issued Permacel 
booklet. You will probably like to try some of these profitable 
time-saving methods in your company. As you will also find all the 
information you require regarding tapes in here as well, why not 
send for a free copy of this interesting Permace! Booklet today 


[to Dept. A.E. 


PERMACEL 


TRADE MARK 


SELF-ADHESIVE TAPES 


cr. BRITAIN) LTD., SLOUGH, BUCKS. 
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in standard sizes or to 
your own specification. 


Our catalogue will help 
you select a type and 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 


- H. HUMPHREYS & SONS 


lackriding Electrical Works, Werneth, Oldham 
"Phone: MAIn 1651 


MANY ENGINEERS ALWAYS SPECIFY 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


@ YIELD STRENGTH 20/22 
Tons per square inch. 


@ ELONGATION 6% to 8%. 
@ BEND 90°. 
@ BRINELL VALUE 175. 


Write for details 


HALE. HALE 


(Tipton) 


LIMITED DUDLEY PORT Stofs 


TIPTON 1671/6 
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X-ray Diffraction... 


Smoothed D.C., from o-g¢ kV. Sealed X-ray 
diffraction tubes with 4 mica-beryllium windows. 
Great spectral purity. Separate automatic ¢ ontrol 
of four shutters. Can be used with all types of 
camera. 


PHILIPS HAVE THE 
EQUIPMENT! 


Small dimensions. A.C. generator. Filament 
current stabilization. Easy to operate. X-ray 
tube shield with 4 windows, permitting use ol 
2-window and 4-window sealed X-ray diffraction 
tubes, 


Optimum stabilization of high tension and tube 
current. Smoothed D.C. adjustable between TYPE 


to kV and 64 kV in 1 kV steps. Short exposures 
long life sealed X-ray tube, Can be operated PW 1010 


without supervision. 


Products of N.V. Philips, Eindhoven, Holiand 


PHILIPS ELECTRICAL LTD 


X-RAY DIVISION 


CENTURY HOUSE SHAFTESBURY AVENUE - LONDON wc 
(Px1o0618) 


Write for 52-page 
fully illustrated brochure 


Quality production of an established com- 
ponent, or the design and development of 


something quite novel-—-our plant and 


laboratories are fully organised to do 
either. 
accurate and well-finished products. Our 
technical staff will be delighted to discuss 
any requirements for mouldings or 


Ultra-modern machines ensure 


extrusions in rubber and plastics. 


ANOTHER 


RUL 
PRODUCT 


RUBBER IMPROVEMENT LIMITED 
RILBX WORKS. WELLINGBOROUGH, NORTHANTS 
Telephona Wellingborough 2218 
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Universal fitting 


for Hand operation of 


DUAL CONTROL 
FOR BRAKES 


ON YOUR 


Foot only, Hand 
Ask 


TRAILER 


only or BOTH 


FEENY & JOHNSON LTD. 


WEMBLEY 


MIDDLESEX 


HILTON RELAYS HILTON RELAYS HILTON RELAYS 


HILTON 
ELECTRIC CO.LTD 


52 POOL STWOLVERHAMPTON Phone: 22783 


HILTON RELAYS HILTON RELAYS HILTON RELAYS 


| 


| 
| 


techniques. 


Aircraft, 


Development and Production of Industrial and 
Trade Moulding by Injection and Compression 
Specialists in P.V.C. mouldings, 
and work incorporating metal inserts for the 
Electrical 


and Electronic Industries. 
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= BRITISH PLASTICS DEVELOPMENTS /¢a. 
NEWDIGATE 


SURREY 
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VEHICLE SPRINGS 


FOR 
PRIVATE CARS 
AND 
COMMERCIAL VEHICLES 


FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY BOLTS, 
EXHAUST PIPE AND 


SILENCER CLIPS 
OF EVERY DESCRIPTION. 


A. A. JAMES LIMITED, ST. GEORGE’S WORKS, WEST BROMWICH. 


oinection 


‘Phone: WES 0575/6 


PERSPECTIVE Vitw 


| ESTABLISHED 1850 TELEPHONE WEST BROMWICH 0092 TELEGRAMS “WEARING” WEST BROMWICH 


CASTINGS 
for 
PROTOTYPE 


or 


PRODUCTION 
in 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 


GEORGE 
WEARING 


LIMITED 
CARTERS GREEN 


FOUNDRY 
WEST BROMWICH 
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IF YOU USE SPRING 
WHY NOT U 
Fr SE Mid 
| * >) 
‘ 
| 
— | 
| ke 
STATED! 
005" 
SCALL- FULL SIZE 


at all stages of manufac- 


ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EOC 


NITRIDED, 


| 


STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 


Get your free copies of the O-Ring Handbook and 
the Pioneer Catalogue. two publications prepored 
specially for engineers and designers. 


When Oil seals must be 100% perfect 
Specify PRONEZER 


Under the most rigid tests Pioneer Oil Seals have suc- 
cessfully sealed lubricants, chemicals and gases and have 
been completely effective against water, dirt or any 
foreign matter. 


PIONEER :::: PLEASE 
NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 PIONEER OILSEALING & MOULDING COMPANY LTD. 


: A DIVISION OF Jj. H. FENNER & CO. LTD. 
Telephone : 26646 Sheffield. Telegrams : Nitralloy, Sheffield. Factory and Head Office: Cottontree Works, Colne, Lancs. Telephone : Wycoller 411/2 


WE HAVE THE LARGEST FLEET OF 


Fork-lift Trucks for hire 


IN THE COUNTRY ... and we are the 
largest manufacturers of wood pallets, too! 


W. €. TOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, S.W.8. TELEPHONE: MACAULAY 2233 (6 LINES) 
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Yer | Today’s all too familiar 
trend of increasing 
costs can only be halted 
by making production 
more economical. But 
how to do so raises problems 

too. Fortunately, when 

it comes to Malleable Iron Castings 
your interests are our particular concern. 


The Blackheart Malleable 
Iron Castings we produce 
enable you to bring 

costs right down to earth. 
Production technique is such that 

castings are usually ready for 

immediate jig machining. Our castings 
conform to the Highest British Specification 
accepted—B.S.S. 310. (1947) Grade 3. 


SHOTTON 


BROS-LTD 


OLDBURY, NEAR BIRMINGHAM 


Telephone : BROadwell 1631-2 


LANNED PERFORMANCE © 


Mechanical strengthrequirements of pistons 
for modern engines, both diesel and petrol, 
entail considerable metallurgical research. 
Increased firing pressures, accompanied by 
proportionate rises in operating temper- 
atures, have resulted in an emphasis on 
sturdiness rather than light weight. 

In the Specialloid organisation, samples of 
every melt are tested, and analysed to 
ensure that every product maintains the 
highest mechanical and physical properties 
—properties which are predetermined in 
accordance with the known or anticipated 


engine performance. 


FOR MAXIMUM PERFORMANCE, SPECIFY 


Specialloid Ltd., Black Bull St., Leeds, 10 Tel. Leeds 31471/7 
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One of rilains Sine Cats 


USE 


CLANCEY 


\ CAST-IRON VALVE GUIDES 


\ 


*CLANCEY 


_TELER 


Weathershields’ 3-way Lift 
HINGED ROOF-VENTILATOR 
Specified by Britain's leading 

\\ ie Coachbuilders 


ready for painting and screwing 


A | Easily adjustable co 3 positions; 
each unit supplied complete 
into position; made to suit 


} 
x / hy any size opening to recom- 
mended max imum of 6” 

square. Available in plain Per- 


spex or in a range of attractive 


Full technical data on request = = 
‘Phone = 
 @)eathershie 28,STATION RO, ACOCKS GREEN 
raftin Acocks Green 


‘Grom: BIRMINGHAM 77. 2969 
QUIPIT, BISHOP STREET, BIRMINGHAM, 5. 


THE HORSTMANN PLUSLITE 


THROUGH HER EYES—Inspection and 
finishing of small parts is easier, quicker and 
more accurate by Pluslite. 
This adjustable lamp throws a concentrated 
beam on the work which is then viewed 
through a large rectangular magnifier (< 2 or 
% 3) giving clear vision with both eyes. 
x2MAG. x 3 MAG. 
leaflet No.22 MODEL P/201 (15” reach) .. £7.0.0 £7.10.0 
MODEL DP/241 (27” reach, max.) £9.0.0 £9.10.0 


& HORSTMANN LTD., FARNCOMBE HILL, GODALMING, SURREY 


HADRILL 
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AT A FRACTION OF THE COST using 


Hoyt products and services. 


Kirksite ‘A’ and 


PRODUCTION RUNS 


PRESS TOOLS 


reinforced. 


KIRKSITE punch 
60,000 Aircraft jettison tanks in 16 gauge steel. 
20,000 Delivery van sides in 20 gauge steel. 


ciable wear on tools. 


tools 


25,000 


All the above tools were still serviceable. 


METAL CO, 


Telephone: VANdyke 6061. 


BRONZES & LEAD BRONZES © FUSIBLE ALLOYS, 
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Special rubber parts from a KIRKSITE mould. 


Courtesy 
Willenhall Motor 
Radiator Co., Ltd, 


Press Tools & Stretcher Dies 


KIRKSITE ‘A’ 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction 
of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 
long waiting periods for tools. A complete and speedy 
service for the production of both patterns and dies is 
operated. KIRKSITE ‘A’ data gladly sent on request. 
Also the Hoyt Engineer & Buyers’ Guide, listing all the 


Plastics: 


Kirksite is specially suitable 
OBTAINED FROM for metal moulds for Polyester 


KIRKSITE resins, having a very long life 


under operating conditions with 
Polyesters, whether plain or 


Petrol tank pressings in 20 gauge steel from one 


20,000 Runs in aluminium alloy sheet without any appre- 


50,000 Special plastic helmets on one set of KIRKSITE 


OF GT. BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, 5&.W.15. 


PLAIN BEARINGS ANTI-FPRICTION METALS 
ETC. 


Wlakes OF BRITISH 


PASSENGER CARRYING VEHICLES 


NEWTON 


Write today for illustrated Brochure No. 226/1. 


4 
q 
(| 
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200,000 
| 
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CLASSIFIED ADVERTISEMENTS 


RATE 44. per word, minimum 4/-, Each 
paragraph charged separately. Box number 
5 words—-plus 1/-. Advertisements for the 
une, 1955, issue should be to hand not 
ter than first post May 24th. No 
sibility accepted for errors. 


BALL BEARINGS 
| ALL and Roller Bearings All types and 
sizes, Largest stocks; lowest prices. Same 


day despatch, Claude Rye Bearings, 895-921, 
Fulham Road, London, W.6. Renown 6174 
(Ext, 24) [4964 


BUSINESS AND PROPERTY WANTED 
(THINKING of Retiring? 


PETROL Filling Station required, inside 15 
miles of London. Main road position, With 
or without living accommodation. Please write 
Mr Johnson, Box 43333, c/o Automobile 
Engineer 
CAPACITY AVAILABLE 
CAPACITY available for Internal and External 
Grindin 
ANOR Engineering Co. A.LD. and A.R.B. 
Approved. 794 Mansfield Road, Noulngne™ 
49 


I IGHT Alloy Castings. Gravity, Sand, Pressure. 
4 Strict Metallurgical and Radiological Control 
Efficient production, Keen prices. Class 1 A.1.D., 
A.R.B.-—-Slough Metals Ltd., Oxford Avenue, 
Slough, Bucks. (Slough 23231) (4844 


PUBLIC ANNOUNCEMENTS 
| [NIVERSITY of Birmingham. 


[DEPARTMENT of Mechanical Engineering 


(JRADUATE School of Thermodynamics and 
Related Studies 
A COURSE available in the above School 
provides facilities for the study, at advanced 
level of modern developments in Thermo 
dynamics and allied subjects and of their appli 
cations in the general field of the heat engine. 
The normal entrance qualifications are an 
Honours Degree in Mechanical Engineering 
together with a minimum of two years of prac 
tical experience in industry. On completion of 
the twelve-month course, commencing on the 
jrd October, 1955, and including nine months’ 
attendance at the University, successful can 
didates qualify for the pore | of the degree of 
Master of Science In special circumstances 
applications may be considered from the 
graduates in other Sciences holding satisfactory 
alternative qualifications In the latter case it 
will usually be necessary for two years to be 
spent in completing the course. The award to 
successful non-graduate engineers is the Diploma 
of Graduate Studies 
‘T,HE inclusive fee for the course of study is 
£71 is. Od. In certain cases where a student 
is not sponsored by an employer, the University 
may consider applications for the remission of 
this fee and, where essential, for the grant of a 
maintenance allowance during the period of 
attendance 
[PURTHER particulars and application forms 
may be obtained from the Registrar, The 
University, Edgbaston, Birmingham, 15. 
G | BARNES, Secretary. [4988 


SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., if the applicant is a man aged 
18-64 or @ woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of me orification of Vacancies 


UTOMOBILE Engineering Instructor. Ford 
Motor Company Ltd., Deseahem, have a 
vacancy in their Service School for young man 
with good practical experience of automobile 
engincering Packed by at least Ordinary Nationa! 
Certificate (Mechanical) Previous instructing 
experience advantageous. Good starting salary 
and prospects, Post permanent and pensionable 
Reply to Salaried Personnel Department, quoting 
reference RRL [4993 


of Liverpool 
Committee 
4 

RR IVERSDALE Technical College 


IPAL: A. R. Kinsman, B.Sc.(Eng.), 

A.M.1LE.E., A.M.1.Mech.E 

AFP ICATIONS are invited for the appoint 
ment of Grade A Assistant Teacher for Auto 

mobile Engineering, Person appointed may_ be 

required to teach in National Craftsmen's Cer 

tificate and M.V. Technicians’ Courses. Industrial 

experience essentia 

SALARY in accordance with the Burnham 

*” Technical Scale, 1954 

JPURTHER particulars and application form 
(returnable as soon as possible) may be 

obtained from H, 8. Magnay, M.A., Director of 

Education, 14, Sir Thomas Street, Liverpool, | 

(PHOMAS ALKER, 


TT.OWN Clerk and Clerk to the Local Education 
Authority 


(JA.3889), {5014 


142 


SITUATIONS VACANT 

R! SEARCH Engineer. Applications are invited 
from suitably qualified engineers to fill the 
above position in an organization of world-wide 
ame ituated in the South Birmingham area 
ve successful applicant will be required initially 
to control research work on a specific new 
traction project now being pO with par- 
ticular reference to the thermo dynamic problems 


involved. Applicants should possess am Honours 
degree in mechanical engineering or equivalent 
qualifications, and have had an extensive experi- 
ence in research work, coupled with a good 


knowledge of automobile or railway traction 
design A high standard of technical judgment 
is essential, with initiative, drive and adaptability. 
The position offers excellent scope to a man with 
the right qualifications. An attractive salary will 
be paid, with good superannuation scheme. 
Applications, which will be treated as strictly 
confidential, should give full particulars of age, 
ualifications, experience, and salary required, 
Sox 3334. c/o Automobile Engineer {4997 


M° POR Transport Officer required by the 


AS1 African Railways and Harbours 
4 Administration for one tour of 36-45 months 
with prospect of permanency Salary scale 
(including Inducement Pay and present 10% 
Temporary Allowance) £1,297, rising to £1,676 

ar, with prospect of promotion. Free quarters 
or an allowance in lieu. Free passages. Liberal 
leave on full salary Candidates should have 
served an apprenticeship to motor engineering 
and have had wide subsequent experience 
in roed motor engineering and operation of 
road transport They should preferably be 
A.M.1.Mech.E. or hold a similar professional 
ation Write to the Crown Agents, 4, 
mnk, London, 8.W.1. State age, name in 
letters, full qualifications and experience, 
and quote M2C/30499/AV. (4998 


A ' Engineers required for (a) 
4 experimental carburetter work, must hold 
National Certificate and have sound engineering 
experience, aged 24-27 years (b) Carburetter 
bench and road testing; must have sound know 
ledge of internal combustion engine, age 24-27 
year Write, giving details of education, tech- 
nical training and experience, salary required, 
etc., to Chief Engineer, The Zenith Carburetter 
Co. Lad., Honeypot Lane, Stanmore, Middlesex 

[4999 


W ANTED in a technical advertising office run 
by an engineer in Westminster, a Junior 


Commercial Artist with some talent, to do 


roughs and decent rough lettering. Write for 
appointment to show specimens: R.M., 22a 
Queen Anne’s Gate, London, S.W.} {5000 


W ANTED in a technical advertising office run 
by an engineer in Westminster, an experi- 
enced Artist for finished lettering, layouts and 


all-round work, preparing for blockmaking 
finished designs, generally including line draw- 
ings and retouched photos or wash drawings 
already finished. Write for appointment to show 
specimen R.M., 22a Queen Anne’s Gate, 
London {5001 


County Education Committee 
Dorset Technical College 


APPLICATIONS are invited for the post of 


Assistant, Grade A, for Motor Vehicle 
Engineering and Allied Subjects, to teach up to 
Final City and Guilds 
( ‘ANDIDATES should hold a Full Techno- 


logical Certificate in Automobile Engineering 
or its equivalent, with good industrial experience 
Previous teaching experience is desirable 
pror MS of application may be obtained from 

he Principal, South Dorset Technical College, 
Newstead Road, Weymouth (stamped addressed 
envelope and when completed should be 
returned to him not later than a fortnight after 
the date of this advertisement {5003 


prORD Motor Company Limited, Engineering 

Research, Birmingham, invite applications 
from Senior Body Layout Designers with com 
prehensive experience Initial salary attractive 
in accordance with qualifications. Posts are per- 
manent, progressive and pensionable [5006 


[FORD Motor Company Limited, Engineering 
Research, Birmingham, invite applicants for 
vacent progressive posts of Body Detad Draughts 
men Salary attractive in accordance with age 
and experience. Posts are permanent and pen- 
[5004 


sionrable 


oh IRD Motor Company Limited, 112 Lodge 
Road, Birmingham, invite applications for the 


following posts 


NIOR Chassis 

6 enced in Engine Chassis 

Workshop experience essential 

NIOR Mech. Design Draughtsman— 23-27 

cal of age-—experienced in Automobile 

Chassi Transmission. H.N.C. or equivalent 

TT SE posts are permanent and progressive 
and pensionable. Initial salaries attractive in 


accordance with experience and qualifications 
[S005 


Engineers —-experi- 
‘Transmission 


Design 


SITUATIONS VACANT 
EVELOPMENT Designers required for work 
in Research and Development Division, The 

Department covers a wide range of light engineer- 

ing:—-Small Mechanisms, Test Equipment, Motor 

Car Accessories, etc., with limited research 

work The Division is situated at Elmdon, 

Birmingham, in ideal surroundings. 

working conditions ood salaries and Staff 

Pension Scheme. App ications in writing, giving 

full details experience, to Personne! Manager, 

Wilmot-Breeden Limited, Amington Road, 

Birmingham 25. {5008 


({OMMER Cars Limited require a fully quali- 
/ fied Works Manager to take charge of 
machine and assembly plants at Luton and 
Dunstable employing over 2,000; a unique oppor- 
tunity for advancement within the Rootes Group. 
Please reply, giving fullest details of experience, 
to the Managing Director, Commer Cars a 
Luton. 


ATTRACTIVE opportunities offered to ex- 
erienced men with imagination and ability 
to advance with expanding organization. Inter- 
national Company producing automotive trans- 
missions. Modern factory, Hertfordshire. Welfare, 
Superannuation Schemes. Experience in auto 
motive gear design would be an asset. 

1M. Project Engineers. 

2M. Section Leaders (Design). 

3M. Design Draughtsmen. 

M. Junior Draughtsmen. 

PPLICATIONS, stating age, marital status, 

qualifications, availability and present salary, 

quoting reference number (1), to x 3526, c/o 
Automobile Engineer. [5010 


A TIRACTIVE opportunities offered to ex- 
erienced men with imagination and ability 
to advance with expanding organization. Inter- 
national Company producing automotive trans- 
missions. Modern factory, Hertfordshire. Welfare, 
Superannuation Schemes. Experience in multi- 
machines and line production would be an asset. 
SL. Production Engineers. 

6L. Materials Controller. 

7L. Plant Layout Draughtsmen. 

8L. Planning and Process Engineers 
A PPLICATI NS, stating age, marital status, 

qualifications, availability and present salary, 

queries reference number (2), to:—-Box 3527, c/o 
utomobile Engineer. {S011 


PURCHASE Manager required by International 
organization specializing in automotive trans- 
missions Excellent opportunity for present 
Assistant Chief Buyer with automobile experience 
to carry full responsibility. Modern factory, Hert- 
fordshire: superannuation, welfare schemes 
APPLICA’ IONS, stating age, marital status, 
availability and present salary 
to: x 3528, c/o Automobile Engineer. [5012 
‘HIEF Inspector, fully experienced in mass 
production of automotive transmissions, 
required by International organization. Ability 
to organize and control inspectorate staff and set 
quality standards. Excellent opportunity for 
person with experience plus imagination to 
advance with team of keen executives. Modern 
factory, Hertfordshire. Superannuation, welfare 
schemes. Applications, stating age, marital status, 
ualifications, availability and present salary, to: 
ox 3529, c/o Automobile Engineer. {5013 


OTOR Manufacturers have vacancies for 
Service Engineers. Thorough practical 
experience of vehicle servicing should be sup- 
ported by study to at least Ordinary National 
Certificate (Mechanical Engineering) standard. 
Initiative essential. Experience in organization 
of repair work a strong advantage; the vacancies 
call for office as well as workshop ability. Salary 
£700-£850, according to qualifications and 
experience. Reply to Box 2726, c/o Automobile 
Engineer, quoting reference SBE [4982 


A SSISTANT Chief Engineer. 


AN old-established and world famous Midlands 
Production Engineering Company _ invite 
applications from suitable qualified men for the 
position as Assistant Chief Engineer for the 
design, research and development of High Speed 
Internal Combustion Engines, including Diesel. 
A knowledge of carburation and fuel injection 
problems, together with knowledge of ignition 
and electrical equipment, is necessary. A degree 
in Mechanical ineering and a sound practical 
background in internal combustion field 
essential, 
[HIS is an excellent opportunity for a man 
between the ages of 30 to 45 years, with a 
knowledge of modern methods and requirements, 
and carries with it a commencing salary of £1,000 
per annum, with prospects of a service agree- 
ment sfter completion of a short posted of 
satisfactory service. 
STAFF Superannuation Scheme is in opera- 
tion and every assistance will be given to 
enable a suitable applicant to express himself in 
this type of work. 
APPLICATIONS, which will be treated in the 
strictest confidence, should state details of 
education, previous positi ch logical 
order, age, and when available. 
*NDORSE envelope:—Personnel 
Box 2730, c/o Automobile Engineer. (4 
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SITUATIONS VACANT 
RAUGHTSMAN-DESIGNER for Commer- 
cial Vehicle work, London area. Excellent 

pore for experienced and suitable applicant 
x 3531, c/o Automobile Engineer {5007 


AUTOMOBILE Design Project Engineers. 
Men with sound knowledge of vehicles and 
attainments not below O.N.C., are required by 
Ford Motor Company Ltd., of Dagenham, Essex. 
They must be capable of ying an active part 
in progressing new design developments. Attrac- 
tive starting salaries will be paid to the right men. 
The fe are permanent and pensionable. Reply 
to laried ersonnel Department, quoting 
reference VPE. (4996 


SITUATIONS WANTED 
‘ENTLEMAN, 48, life-long experience of all 
aspects of vehicle repairs, staff control, office 
routine, buying, costing, work study, coachbuild- 
ing, coach painting, requires position of complete 
control in targe workshop. Salary around £1,500 
Box 3626, c/o Automobile Engineer. {S015 


BOOKS 

ESISTANCE Welding in Mass Production. 

By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W. 
and T,. Watson, M.Inst.W. The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and production requirements. 21s. net 
from all booksellers, 21s. 7d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, $.E.1. 


WIRE 
THREAD INSERTS 


PRECISION 


Made to customer's specification 


in any quantity. 


BOOKS 


WTEELS in Modern Industry; A Comprehen- 
— sive Survey by 29 Specialist Contributors. 
General Editor W. E nbow. An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes. 42s. net, from all : 
sellers. By post 43s. 2d. from The Publishing 
Dept., Dorset House, Stamford Street, London, 
S.E.1 


ATERIAL Handling in Works Stores. 2nd 

Edition. By L. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
more effectively, help control of movement and 
reduce costs. Includes a description of a system 
actually operated in a modern factory. 18s 
net from all booksellers. By post 18s. 6d. from 
The Publishing Dept., Dorset House, Stamford 
Street, London, S.E.1. 


RAP Transport Law. 9th Edition. By L. D. 
Kitchin, A.M.Inst.T.; revised by E. K. 
Wenlock. Enables the “non-legal” person easily 
to understand the various Acts and Regulations 
affecting the construction and operation of 
commercial and public service vehicles, Speedy 
reference to any required legislation is ensured 
by a special system of 8s. 6d. net from 
all booksellers or 8s q post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, 5.E.1 


SMITH & SONS (ENGLAND) LTD. 


require a 


For precision parts from the bar 
in any metal, particularly those 
which are not produced by the 
cold head or roll threaded process 

. consult the specialist 


for interesting work in the 
development of 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.; COMBE DOWN 2355/6 


MEK-ELEK Engineering Led 
17 Western Road, Mitcham, Surrey. 


machinists. 


M.C.L. & REPETITION LTD 


BIRMINGHAM 


POOL LANE LANGLEY 
Telephone: Broadwell 1115 (4 lines) and 1757 


SWISS JEWELLED LEVER 


Whatever use you have for a “ Timer” 
use a PRESTONS STCP-WATCH 
They are all top-quality Swiss precision 
instruments 
Send for our Price List, 
Swiss Timers in industry” 


RESTONS LTD. 


BOLTON (EST. 1869) LANCS. 


Te. BOLTON 


HYDRAULIC PATENT 


With this system it is possible to transmit 
power to auxiliary hydraulic jacks from the 
main hydraulic jack. Several different possible 
applications, for instance height capacity, 
refuse collectors. 


REALISATIONS S/A, Case postale Stand 479. 
Geneva, Switzerland. 


| 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784. LONDON, 5$.£.1 


AUTOMATIC VEHICLE TRANSMISSIONS 


The vacancy occurs through expan- 
sion of the Company's development 
department and occupation of a new 
factory at the Park Royal area. Con- 
ditions in this, Smiths’ newest 
factory, are absolutely first class and 
a high salary will be offered to the 
right man with the necessary ability 
and experience of the design of 
epicyclic units. 

Pension Fund in operation. Welfare 
and Sports amenities. 

Applications, please, to Personnel Officer 

at Elveden Road, N.W.10 


FORD MOTOR CO., LTD. 
of DAGENHAM, ESSEX 


have good openings for 


Design & Detail Drovghtsmen 


with automobile electrical experience. 
There is also a vacancy for a Lens 
Design Draughtsman conversant with 
all lens requirements, photometrics, 
tests, materials and finishes. Attrac- 
tive starting salaries in accordance 
with experience and qualifications. 
Excellent non-contributory pension. 
Five day working week. Reply to 
Salaried Personnel Department, 
quoting reference VEE. 
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OUR STAND D1, 


Write for DATA SHEETS to Dept. A.1 
ANDEATON SPRINGS LTD BINGLEY 
Phone: Bingley 2226 & 23581 


Grams: ‘Cirelipes 


 CIRCLIPS 


Bingley’ 


BIRMINGHAM 


When it's BAR one 
tay 
rt DESIGNER 
| 
yi All ARE 


ay 


A-TENSION 


Not even a guardsman jumps to it like a 
spring made by Lewis of Redditch. 
We've spent over thirty years making 

them and every one has been designed 
to do a specific job as well as it could 
possibly be done. It’s becoming 
a habit for progressive engineers to Oy 


call us in at the design stage. 


To help your design department: 
The Lewis Spring Company offer 
a 40-page booklet on spring 
design, ful of technical data. 
2/6 post free. 


LEAVE /7 wis 


REDDITCH 


SPRING CLIPS 


THE LEWIS SPRING CO. LTD. SPRINGS. $ 


RE s | L i E N T wo KS R E D D | T Cc H ING 
Telephone: Redditch 720/1/2 
London Office: 321, High Holborn, London, W.C.1. Tel.: London. Holborn 7479 & 7470 
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Jaguar XK 140 with 
MAZAK die cast grille 


Faultless Finish... 


Primarily, the radiator grille serves as a distinctive and decorative feature of the 
general body styling. Good design characteristics are essential but of equal 


importance is the quality of finish. 
For a grille of character, a one-piece die casting of handsome proportions and 


well-moulded contours has no equal. 
For the smooth, sound skin required for an immaculate plated finish the die casting 


should be in MAZAK. 


MIAZANIS FOR FAULTLESS DIk CASTINGS 


UK MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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ts the follow-through’ 


that matters 


I:very cricketer will tell you that it is the ‘follow through’ 
that ensures a good delivery . .. and so it is with us. We 


feel that dispatching our castings is only half the job—-we have 


built up a reputation that has won us many friends, and we 


hope, will win us many more. 


Expert technicians follow up the delivery of your ; 
Another feature of the Birmal Service is 


castings. They are at your disposal to give advice 
on any problems you may have regarding machining, You can obtain technical help in the 


location points, modifications and other queries development of cast components and unbiassed 
assistance in the selection of the right alloy 


peculiar to your own special requirements . . . in 
and casting p OCcess, 


short—we carry our bat right through the innings. 


Birmal supply aluminium and magnesium castings 
in the sand, gravity die and pressure die process, and zine 


pressure die castings. 


ou get more than a casting from 


BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY LIMITED 
BIRMID WORKS SMETHWICK 40 STAFFORDSHIRE 
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